8 Non TAI XIX bk 
32 he Arithmetic of InTzozrs, of ULOAR 


7 ' FRACTIONS, and of DReIMAILs, Fini 


1 finite n and Infinite G a 
= 3g AS ALSO „ 4 


| The more neceſſary and uſeful Rol xs in Buſineſs, * 
biz. the Rules of Three, of Hive, of Fellowſhip, - 
re Tor Prague. 7 0” 246 ** 


WEE 


. \ 
7 1 * * 4 i Eo: a * 
E N , A . 5 ; 


n COnTAINING EY 


„ e, ar Geli. Ss 3 
W445 + 8 _” 2 | To which are ; =; 1 


- The a 3 with large Additions and Imp! I mw 
Town Wiz+0n, 4.M. lr Taber of 


— 4 + 
* ” 
& 5A 


Wu. Ns pu r CwE» #7" e 
| ted by Sands, Muzzary, and Coch aA. 


01 W. SAN Ds, A. Kine Alp & A. DoxaLvaony - _ 
E 3 | W. Gok pon. e 85 N 


. + CE), . e Got MIN a 
. YR ' 7% md : x 1 * <A I 9 ho RAD. 


# 


4.5 5 * [1 V +} ure 


* 


8 


«2. 30M e 


5 


R =; age * 3 Ly As: VA 


V , * 
. 2 SHATIN on 0 8 5 
5 
1 N NN 
ö . 1 n 1 4 A 
jj 5 TI Nad 8 
* . ; * 5 75 


7 178 1 4 : : . 4 * vt 1 A 
S EA TEE) 11 el ow 
„ 7 1 ö 5 IX 3 


o 2b 
5 "Ws 
ky 3 


28 ieee 
d IP 4 


"4 


* 


ua, a teacher of matbematics in Ed 
nd of an eſtabliſhed character in that profeſſion 

Hie wrote on Trigonometry, ibe uſe of the Globes, 
Dialling, Spheric Geometry, the Seftion of Plans, 
and Architeture, ſeveral years before he publiſhed 
Bis Arithmetic. all which performances bad the 
good fortune to be well received by the public, and 
are a ſtanding teſtimony of bis abilities as a writer. 
He ſucceeded in all his attempts, always acquitted 
 bimſelf;in a_neat and elegant manner, 2 = 
ſubjett received improvement under bis band. His 
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language may be ſaid to be characteriſtical, being a © | 


fort of curt ſtyle peculiar to bimſe f ; conciſe, but 
at tbe ſame time plain, and free from any obſcuri- 
: his words are few, well choſen, and very en- 
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© His Arithmetic, on its frft publication, was. 


recommended to the world by ſome perſons of emi- 

nent ſkill in that ſcience, and ſoon met with gene- 
val approbation. The book was found to have rea! 

erit, ſufficient io intitle it to the eſteem of every 
Judicious reader. The author diſcovers a thorough 
knowledge of bis ſubjeft, and treats it in a maſter- 
ly way. He traces things to their ſource, and lays 
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2 1 is plain n d 9 
obvious, or more abſtriiſe; and every where 
feeds wp a clear Honneftion of the ſeottal parrs, 
| ÞÞ as to make them hang firmly together, | His pro- 
'\ Cedure is regular, all anticipation being prevented, 
* and things jubſequent made to depend upon and flew 
from what is prior: bis illuſtrations are ſhort, 
| Suit very inſtruftive ; bis exemplification rich, and 
Well adapted; bis rap ſuccin?t and tle- 
gam, and all of the numerical kind. He thought 

i Incongruous, to apply' geometrical demonſtrations 
Jo fubjefts purely evithuetical. He enters deeper 

2 the doctrine of Infinite Decimals, than am 
Ihe torote before bim, gives their theory in tlearer 
Terms and at greater length, and lays down eaſter 
"and better rules for managing their operations. 
"Thus much, in general, concerning our author," and 
Ihe excellency of bis performance; 3 for particulars 
4 mu refer 1 to bis own F preface, and the book "Oo. 

— Dy. "noteitianding the facctfiful: offer vis our 
author made, and the applauſe be merit on bat 
*atcomnt'; yet, as be bimſelf allows, - it wu his 
i attempt that uay, and he left the 
Fable of much higher degrees of perfettion. - Had 
be lived till this part of bis works bad come o a 
ond impreſſion, it is more than probable” be 


1 Would have ſeen cauſe to make ſeveral alterations, 
"and would bave Eds the world ww N 
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pow the defign m the — — r For 
this rpoſe the. book bas been carefully exami 
{5b s and imperfeftions narrowly looked into, 
many. things changed, ſeveral things entirely new 
introduced, and no pains "4 to * it in a 
e * o ·˙ oct hora ths - 


Bur to be more "Particular : mY the Ft 
integers, is ſubjoined a method of facilitating the 
operation, by reſolving the diviſors into their com- 
ponent parts ; the way of caſting. out the g*s is. de. 
 monſtratively explained, and applied by way of 
proof, . to all the primary operations of arithmetic ; . 
the- nature of geometric proportion is more fully 


exhibited; the doftrine of vulgar. fractions is ln. 


down at greater length, 3 new propofitions 
with their demonſtrations adduced, and the manner 
of operation illuſtrated by a greater variety. of 
Tal examples ; the origin of decimals is more © 
minutely inquired into, their limits more 3 
aſcertained, the properties of repeaters and circu- 
lates more accurately pointed out, and ſeveral o 
_ #be.methads of operation rendered more ſimple, ea 
and conciſe. The Appendix #s almoſt entirely 
net, and contains the menſuration of ſurfaces and 


15 » ſahids,.. derived from geometrical principles, and 


» Performed both by croſs multiplication, and decimal- 
5. Jo this are ſubjoined, tables and direfions 
for calculating intereſt and diſcount, and for: find- 
| ing on what day of the week any day of any month 
in any year falls. Theſe had been pu 2 in the 
— Magazine 1751, viz. in the month f 
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| in ſeveral reſpets improved 
the defire of the above mentioned gentlemen are here 
- Fnſerted. Beides the additions and emendations 
. bitherto taken notice of, there are a great number 
e faller alterations made in different 2 = 
” the book; which the reader, by comparing this 
MM with the firſt edition, will ety obſerves )* 9 


_ a 7 come now, zy way of contlufion, ts inferm the 
E880 reader, that ne. Mob of the mater are but in 
dart owing to me. Moſs of the materials.were put 
= bs a7 bend V 11 . 3 ls Land 25 25 
=” 1 or the preſt; to adapt thi expre - 
1 propre th poſſible „ne le; x 
we the Feral parts and reduce the whole 10 
ib an uniformity, as to appear one continued 
"piece, and 705 for the work of the fame author. 
Heu far I have ſucceeded,” is left to the j . 
"others. Upon the whole, I bope it wi le 
i Found, that the book is confilerably im tan and 
In fair way of being more infiruttive;to/ The, 
learner, more entertaining to the a man of 7 
a more uſe ul in the world. e ee 
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Reue will be readily granted by. 2 
printed courſes of it are handled by different « ! 
2 the greateſt accuracy and exactneſt, and contain 
a vaſt number of rules, in themſelves excellent and 
2 ul. But this multiplicity of them renders the 
and limits of a ſyſtem of arithmetic to ſome - 
undeterminate and uncertain ; wherefore it will 
not be amiſi to determine its limits. Previous" to 
which, I muſt obſerve, that fractions are numbers ; 
fer it is plain, that & pence (or 248 of a pound) is 4 
number, 1 penny (or x of a pound.) being con ider- 
ed as unity. 8 * n the de 
of arithmetic. . 


" Arithmetic it the fcienee Geer, and the art 
if computation by them: 


As @ ſcience it muſt 3 its own 1 | 
and as an art it muſt put them in practice. FT 


It is plain; that number is the object of arithmetic. 


Abſtracting from the notation of numbers, the rules 
of arithmetic are but four, ariſing from four que» 
 ſtivus, which are obvious, and may occur to any who 
has but once heard of. numbers. 1. What is the ſum 
of two or more. numbers taken together ? Hence we 
have' Addition of numbers. 2. What is the difference 
. of two given numbers Hence Subtraction. 3. What 
is the — of a given number as often taken as 
| . another given number contains unity.? Hence Multi · 
1 e 4. How often is one given number con- 

Mk. a. b tained 
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yy as we Je Agel OED into . and 
fractions, fractions into vulgar and decimal, and den 
cimals into finite, infinite re ein and infinite. er- 
culating; we Babe a * tic of numbers, 
viz. the arithmetic of int ions, 
ef finite decimals, of in 8 5 1 1 
and infinite circulating — a And theſe 

make a compleat ſyſtem of arithmetic, 2 2 ith 


metic in a ftrict and r fenſes 4s 1 4 4 ienc 4 
numbers. 8 
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This ſyſtem of ine if well ade 00d, 1 
lile 4 fine inſtrument in the hands of a ſkilful artiſt, 
by which he can ſurmount the greateſt /t difficulties i 8 
other arts. But ſtill the diredtiin of the mn t, 
. in working, depends on thoſe arts in which it is | em- 
pleyed. For inſtance, by the rules of arithmetic, we 

can find the longitudes, latitudes, right aſcenſions, 

declinations, &c. of the heavenly þ bodies ; but 4 Pal th 

Airecłion for the application of theſe rules depe 

en the principles of aſtronomy and i ſpheric trigonomelry. : 


Tze extraction of roots, is no part of arithmetis. ; 
.as\not depending entirely on its firſt elements and 
principles. For inſtance, we can neither difcover, nor 
underſtand the methods of extrattin . the ry 0 root, 
wifheut having recourſe either to f propoſition 


of the 24 book of Euclid's elements, or t an aa 


W raiſed from a binomial root. _ Wi 


Tie other rules, ar thoſe of Three; Fellow 
Falſe, &c..\ which are found in all our printed comr 


of arithmetic, and are, by ſome, miſtaken for arith- 
metical ruſes, are indeed not fo, in ſo far as they de- 


5 an "_ the doctrine of 9 eat owes 1 1 


. — eee the 
objett of. geometry z and if is plain from the 34 and 
ath definitions of Eudlid's 5th element of geometry, 
that the ratio of two quantities fide Hows. kind, is 
the mutual habitude, Heer, or relation the one 72 
rity bears” to. the other, as to their mapnitude ; 
proportion is the ſimilitude of ratios : yy" proportion. is 
a e ometrical. And hence it is, that; in ac. 

the method of finding a fourth propor- 
ro (7 fo three given numbers, we are obliged to have 
recourſe to the 16th propoſition of Buclid's 6th ele- 
nent ; where he demonſtrates, that if four terms are 
roportionel, the rectangle, or product of the rn 
is e r a of the middle terms. 


My pr intention in writing theſe ſheets Was, 
ay dothn a rational ſyſtem of arithmetic, as ſuc- 
inet as poſſible, and, at the ſame time, ſo plain and 
clear, that the meaneſt capacity might eaſily com- 
hend it. How far 1 have pom, pf in my deſign, 
maſt leave to the judgment of mankind. Mean time 
I beg the reader's good nature may excuſe any eſcapes 
my weakneſs or inadvertency may have occaſioned. 
pe the old obſerve, Humanum eſt errare, may a- 
fologree for my failings, and Rr; wy the reader 


For the pradfice of aſp caſes i in the tk of 
FA repeating decimals, I am indebted to a ſmall 
treatiſe of arithmetic, written by our learned Country- 
man, the Reverend Mr George Brown, Miniſter of 
the Gofpel. He advances no theory of his INN 
That, with the few caſes in which he is deficient, I 
haue here ſupplied. I do not pretend to male any 
boa ef it, having only walked a few ſteps pet 
in. name be chalked out for me. 
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. with that inſegers, 78 ing had to 1 
| Place of the decimal point j\ repeating. 
decimals have their aleeriehes falls as compleat . and 
yet infinite circulates can be wrought by neither of 
theſe orithms ; we we haye all the reaſon in the warld 
0 conclhde, that they tos have an arithmetic of thi 
ewn. "This arithmetic of infinite oirculates 'T have 
laid down as methodically and diſtinctly gf her 
if the reader thinks I might N fe 
words, all the apology I can make, is, that this is v 
firſt attempt that way. The operations in multiplica- 
fron and diviſion are tedious, I muſt own 7 but then 


enn to the laſt exattneſs, juſt. e 


Tze doctrine of proportion, upon which the other 
rules which are not purely. arithmetical depend, "1 
have ſufficiently illuſtrated in the rules of 3 
Five, and Fellowſhip, theſe being the 

able and uſeful in buſineſs. The reſt I have neg 155 
ed ; 1ſt, As being plain and 2 to any that is toler- 
ably. exerciſed'i in proportions.; ' 2dly, Leſt they ban 
tell this piece to a greater volume than was intend- 
eu, (for 4 deſigned it for the pocket.) : and, zdly; Be- 


"7 cauſe they are laid down fo full by other hands, hat 
m repetition of them would be but a crambe repetita. 


The rules for Practice I have laid down,” bebduſe 


they are of great uſe in buſineſs, and in many caſes 
very expeditious ; yet I could. rather chuſe to work 
uecimally, as being moſt expeditious in all caſes whate 


= . foever. I know it is objetted by ſome, That they ye 


. by. decemals. But if the prattitioner would continue 
he ina Ex the e * it bs * be will 2 
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LL the figures uſed y the 
in arithmetic were IIs: I hos 


| & values'are annexed ; and by various combi- 
oy nations of theſe, they expreſſed all their 
other numbers, according to the following rules. 
I. As often as one figure is repeated without inter- 
ruption, ſo often its value is to be taken. „ 
II. A figure of a leſſer value on the leſt hand of a 
1 a greater value, takes the leſſer value from 
IT A figure of a leſſer value on the right hand 
| of a ure © a greater value, adds their v nes. 
| Sg - | Ry » 


5 
1 

; 2 F ; 

3 25 - 


They our 1 for D. 0 . | 
r 500 ; repeating | 
_ they made the number 5 My ; 3 
e W 
4 5 ee, es ce ; 
S e ſame way they deer - 
repeating G and D, they made . — ten 
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1 5 6 


the above ten. Of which the firſt (o), called a cypher, 


nothing, and yet is of great uſe in arithme- F 


tic. The next is called one, , Oran unit, It is 
that by which every s called one of its 
kind. The next figure 2), pea the | 
(1) by one ; and the following (3) exceeds i its 
preceeding figure (2) by one, G.: ſo that 

the figures in the natural order in which they ſtand 
above, each figure exceeds the immetliately preceed- 


ing by one, or (which is the ſame thing) each figure 


ſignifies as many units as . 0). 
This is the /imple value of the | 


Beſides this ſimple value, the figures en 3 beat 


value, according to the place in which they ſtand, 
— the pee! ar the right! hand pw the 


bt, $i. 6, 5th, 2th, 34, 26 It ble &c. 


A figure in the firſt place has its fit Wan afl 
gure in the ſecond place has ten times hs value ir would 
have, were it in the firſt; a figure in the third place 
has ten times the value it "would have, were it in the 
ſecond; ahd, univerſally, - Each plate has ten times 
the value of that immediately preceeding it. 

From this conſideration of the ſimple and lol 
values of the figures, we can account for the addi- 
tion, ſubtraction, multiplication, and diviſion of num 
bers; and from the ſame conſideration we may find 
a method of reading and writing nutabers, viz. by 


ee to the e thus, 1 
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- All the figures uſed in acltbractic at this af are 
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To the ſimple value of each „ Join Ave 
. , no Fong 


N. B. eee rey and phe s hundreds 


2M 


roward the right. 


| e Tere 2 above, thus, 


46897 3635757286731 59658 


N. B. 2. Becauſe the figure on the left hand of each 
ſecond hundred place is millions, billions, trillions, 
Se. theſs oy be 688 vith a * a Ine 


8639756397 405729047 3059650 | 


N. B. 3. At ; an the left band of hundred 
point, havi no is always thouſands. 
N. B. 4. 1 of rexding after dna, 


follow 1 tens. 2 To 1 


08 Ra _— units. . 
008 no hundreds, no tens, eight units. 


" From the above notation 3 it is | pin, * cyphers 
00 


" = 3 3 7 ** 8 
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5 __ Fu * 4 N Senn * F JEN 4 
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2 2 
: 8 * FE 
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von the left hand of a grin _ — . 1 
8 ht, or eight ts. 
58 or ei it tus, no units. 

. Boo eight hundreds, no tens, no units, 


a " From the ee notation it s plain, that cyphers 
on the right hand of a fignificant figure augment its 
| . ruining — 1 2 y uſe 
of cyphers in the arithmetic tegers, is to ſupply = 
p_ ſo as to augment the value of © fi- - © 


Rur l. To write any number. 


Write down the fieures in the ſame order their va- 
lues are expreſſed, beginning af the left hand, 28 
writing toward the right. 


| $0 this number, ſeventy-four thouſand ſix hun- 
dred and fifty eight, is written thus, 74658. 


N. B. If in pronouncin ing the number any placesare 


omitted, theſe x places muſt be ſupplied with cyphers. 
So this number, ſix millions five thouſand and twen- 
T is written thus, 600 5028. 


DEFINITIONS. 


| 8 any whole number, as 8, or 75 
; any one of the nine Ggnificant figures 


"= Te & 
for o ſignifies noth; 


a * * Of 
8 * = F c * 
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3. A number is vid to meaſure another Ader, "= 


when ir is contained in that other number a certain 

number of times, or when it divides that other num- 

1 without a remainder. | 
4. An even number is that which is menkinds by 2. 
3. An odd number is that which Rr 
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FEM or dat which cſi rom x re umber by 
uni 
GA prime number 1s that which unity only mes 
ſures, as 5, 1. 
„ compoſite number, is that which ſome num · 
275 fares, as 6, which Is meaſured boch by a, 
„ — compoſite betwint themſelves, us 
ſuch as have one common meaſure, as G and 9, which 
are both meaſured by 3. 
9. Numbers prime to one another, ack Thank: as 
bave no common meaſure but unity, WI 8 
_— 10 and 21. 1 4 


CHARACTERS, explained. | 


plus, cr addidcn. r 

i minus, or ſubtraction. : 
de E multiplication, into, or multiplied into. 6 
* os divided n or us, "35 1% 0 


4 


f 
4 


8 wy 


A * „„ "Big 
Terre b 12 
Ile mark of addition is as 5 =3;. 
that i is, Five plus three, or 422 0 nd 

do it, is equal to eight. 
The numbers are for as written one 2 3 
* Ann, 25 3 


— Wy . 
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- If T have onda es ee ai 
things can be collected into one ſum, I place the one 
WT under the other, as in the . like ey. 


n 3 


hs n viz, units ne 2 5 tens un- 
der tens, &c.* then I ſay, 6 units and 2 units a 
make 8 units; which I ſet below in the place 372 | 
of units : then 2 tens and 7 tens make 9 tens; wy 
which I ſet below in the place of tens: then 4 798 
hundreds and 3 hundreds make 7 hundreds; | 
which I fo below inthe place of hundreds: ſo the | 
n W 


R UL 21 5 addition units PF can et in 115 Or 
of units, tens only in the place of tens, N on- 
ty in the place of ales &c. 8 


according to rle 1. mie ande unit, 425 — 


then I ſay, 8 and 4 make 12, and 9 make 21, 5700 
and 8 make 29; where I have 2 tens and 9 22 | 
units; theſe 9 units I ſet below the place of 
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units, by rule 1. ; and becauſe the next place ia 738 WER. 


ten times the value of this place of units, —— 
carry my 2 tens into the next place ſimply as 3289 90 
2, and ſay, 2 tens, which I collected out of . 
my units, and 3 tens, make 5 tens, and 2 make 7 
and 5 make 12, and 6 make 18; where I have-1 ten, 
and 8 over; theſe 8 I ſet below. in the place of tens, 
by rule 1.; and, becauſe each place is ten times the 
value of that immediately preceeding, I carry my 1 
ten into the next place, as only one of that place, and 
| fay, 1, which I collected out of the preceeding place, 
and 7 make 8, and 8 make 16, and 9 make 25; 
and 7 make 32 ; where I have 3 tens, and 2 over; 
theſe 2 I ſet below in their proper place; and the 
3 tens, which belong to the next place, I I-ſet on the 
| left hand, there being no figure in the next place to 
| which I can carry it, as de 3 80 the: whe ſum 

| is 1 275 n Wen * 
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| 10 LE H. W akvay 's Ce to th 0 value m 
the immediately fallewing, . 


I I have pounds, ahne, pence, and Farthings 

to be added, I place the ſeveral ſums, - 
2s in the margin, pounds under I. 4. 4. f. 
Pounds, ſhillings under ſhillinge, &c. 879 16 11 2 
and in each of theſe, units under 798 18 10 3 
units, tens under tens, c. by rule 1: 247 19 10 3 
then, becauſe 1 penny is in value 4 178 15 11.2 
farthings, in ſumming up my far- - — 
ue panes Wl rea 2105 1 11 08.2 
of pennies z and, becauſe 


hinge where T have 2 fours, or 
Tp r 
low kar their proper place, ar of prace, and ay 


0 Ae place, viz. that of 


pence I ſet below in their 


2 that I collected out 

| 1 „ and 1 make 4. — — 
SC © units, I do not ſet them down below 
in their nk — but along with them I ſum up 
my tens, thus, 4 and 10 (for every 1 in the place of 
tens is one ten) make 14, and 10 make 24, and 10 
make 34, and 10 make 44 pence. Here I have 3 
twelves, or 3 ſhillings, and 8 ee e theſe 8 


Proper 
my 3 ſhillings to the place of Kg 
lings, that I collected out of my 
make 8, and 9 make 17, and 8 —— 25, 

make 31. Here I have 3 tens, and 1 over, which I 
ns Aa W IO units, . my | 
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4 tens t-the Wee, Sa the 3 of tens 3 
| (for here I can ſum up my tens by themſelves, be- 
cauſe juſt 2 tens make 20 ſhillings, which is 1 of the 
immediately following place, viz. 1 pound): then 
I ſay, 3 tens, which I collected gut of my units, and 
1 ten make 4 tens, and 1 make 5, and 1 make 6. 
and 1 make 7 tens. Here I have 3 twenties, and * 
1 ten over, which I ſet. down below in its proper ; 
_ and carry my 3 twenty ſhillings, or 3 pound, 
to the place of pounds ; which, being integers, I ſum 
19 as in the JO example. 


3 0 12 ar id age 
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. ni. n 8 8 their per, 4 
pounds, ſhillings, 23 and farthings, if in ſum- 
ming the darts you carry a juſt number of tens, ſunt 
up firſt your units; and carry tens to the next place; 
as being the place of tens: then ſum: up your tens 
and carry at the number of tens contained in the yas 
lue of the immediate following Place, as in ſvillings; 
where. yon carry at 20, which is juſt two tens : after © 
having ſimmed up your tens, for every 2 in that ſum 4 
<7 to the. next place; which is the place of ; 
poi | 4 

If yt do wt carry i « iii aer of tent, fiat + 
up your units and tens at once, as in pence, where 
you carry at 12, which is more than one and leſs 
than tue tens); an for every 12 in the ſum, you 
2. x fo the next 8 which is the ce of Jer 
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| Bxanvus 2. * addition of ume, bee 


4 minutes = 1 hour, 1 ho 5 
7 days = week, 

weeks = 1 month, 

13 months = =! * 
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re 'p and 7 make 
16, and 8 make 24, and 6 make 30; ifro below, 
and carry my 3 tens to the next place, being the 
place of tens: . » 3 that I carried, and 3 make 
6, and 4 make 10, and 4 make 14, and 5 make 19; 
and becauſe 60, or 6 tens, make. one hour; for e- 
very 6 in this ſum of tens, (19), I carry i to the next 
place of hours; ſo I ſet down u below, and curry 3 
n and 7 make 10, and 6 
make 16, 1 mabe 17, and 8 abe 25, and 16 (for 
1 in the place of tens is 1 ten) make 35, and 10 
AER. and 20 make 65, and 10-make 75; fothe 
ſum of my units and tens, taken N $755 
where I have three-24's, and 3 over: I ſet my 3 of 
_ exceſs below, and carry my three a24˙6, as 3 days to 
the place of days, and By, SY, Gs 
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SUBTRACTION. - 


W's (fakes lefſer number from a 

| greater, that their difference m 

. The mark of ſubtraQtion is — Lp 

fe 3, or 8 having 3 ſubtracted from it, 
ro 

1 1 have 768—345, I place the leſſer number be- 

' the greater ; and becauſe only ſimilar or like 


WU 06 «© 


n or remainder, is 423. Hence, 


- ter, units under units, tens under tens, &c, . 
Y 


| following place, I add 10 to 4, and ay, Þ — — 
bend, Gy N , and ſay, 1 that I borrowed, 


5 ſet. down below, and add the 10 28 1 to 
2 Nl ene from 8, and 4 remains... Pa the 
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things. can be ſubrradted, TIS oder goin 
n 5 | 
4 ters from 6 revs, ad 4 tens re- 
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main; which I ſet don below in 43 difference. 


the place of tens: then 3 hun- 
dreds from 7 hundreds, 4 hundreds remain. 80 the 


£ 3 bu ſubtradtion . id c 
e of units, tens only in the place 0 "Tens, buns 
een, c. . 
Axio. If to. unequal numbers equal numbers are 


added, the difference mx the, wholes is the ſame with 2 
M difference of the unequal numbers fcſt given. „ 


hs r0==18-. 8 122220 © | 
m— mers, f 


'If I bave rn i b wile 0 the 


rule 1. :. then I ſay, 8 units from 4 units 1 824 
cannot,, but, . becauſe ten is the value of the 


e 14 and 6 remains; which I ſet p64 be- 
low, and . the 1 (which L added to the u- 
nits of my en the tens of my ſubtra 


6 make 7; from 2 I cannot, but, becauſe the follow- 
ing place is ten times the value of this Place, I add 
30.19 Ay, and ſay, 7 from 12, and 5 remains; 4 
undreds in my ſubtrahend, . thus, 1 that I borrow- 


N 6. And becauſs I have 


the difference is the ſame'as if no 5 bad 
a by the preceding axiom. Hence 


| — Berren always accarding oth value of 
1 immediately following place. 


 *If I have pounds, ſhillings, 'pence, and | furthings, 
ms in the margin, 1 ſet them down, © 
pounds under pounds, ſhillings un- L. s. d. . 


As fie number to both minuend and n = 


. 
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* der ſnillings, c. and in each of 710 13 of 2 


5 | 3 154 6 


theſe 9 under units, tens 237 16 10. 3 
under tens, &c, by rule 1.: then 1 — 
ay, 3 farthings from 2 farthings I 47² 16 o 
cannot, but I borrow 4 (as being the 
value of the immediately following place) to the 2 
and fay, 3 from 6, and 3 remains; Which 1 ſet 
_ down below, and LOND the 4 fa ; (which I bor: 
rowed to my farthings of the minuend) as one penny 
to the pence of my ſu r and fay, 1 that I bor. 
rowed, and 10 make 11, from 5 I cannot; but to my 
Pe pence I 2 12, ag being the value of the 
lowing  and'fay, 12 and g make 17, ſo 11 
remain; which I ſet down below, 
and add the 12 pence, (which 1 borrowed to the 
peice of my mihuend), as 1 ſhilling to the ſhillings of 
my ſubtrahend; and fay, 1 ſhilling that 1 borrowed, 
and 6 make 7, from ; [ cannot, SG I borrow 10, 
(the next place being the place of tens), and ſay, . 7 
| From 13, and 6'remains ; which 1 ſet down below, 
and carry the 10 (which I borrowed to the units or 
the ſhilling in my minuend) as one to the tens of 
the ſubrrahend, wy ſay, 1 ten, that I borrowed, and 
1 make 2, from 1 J cannot, bur t I borrowed 2 
Ewhich is 20. the value of the following 8 
The x ten in minuend, and 2 tens Form 43 5 
2nd 1 remains; which J ſet down below, and 
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e tens of ſhillings in my e 28 1 pound 
p P units of pounds in hs ſubtrahend, and ay, 1 
pound that I borrowed, and 7 make 8, from o I can- 
not, but 8 from 155 and 2 remaln, CY Hence, 5 


8 Rur III. If you Cots inf ek of PR | 

ſubtraci firft you? units, (borrowing 10 if need be); 

then ſubtract your tens, e if need be, the 

number of tens contained in the value of the immedi: , 

ately following place, as in ſhillings, „ where your bore 3 

row twenty, which is juſt 2 ten. 7A 
But if you do not borrow. a juſt number of W 
btrat your units and tens at once, as in pence, 


where you borrow 12, which is more thaw one oy 
leſs than two ten. 


| Theſe three rules extend to all the « paſſble 1 in 
ſudtraction. We ſhall illuſtrate them once more in 
an example of ſubtraction of time. Here, becauſe 
60 minufes are Juſt 6 tens, 14 95 
I ſubtract firſt my units, T. m. w. $1 ; h. min, 2 
then my tens, thus, 6 from 82 08 1 5 5 - Ip 
3 1 cannot, but I borrow 16 11 2 : $5 6 2 
10, and ſay, 6 from 13, — 
and 7 remains; which I = 65 w 2 6 2147 
down below, and fay, 1 
ten that I borrowed, and ; make 4 tens, Haw 2 tens 
I cannot, but J borrow 6 tens, or 1 hour, and fay, 
4 tens from 6-2, or 8 tens, and 4 tens remain; ] 
wa ch T ſet down, and ſay, 1 hour that I borrowed, | 

17 make 18, rom 15 I cannot, but I borrow | 
4 hours, or one day, and ſay, 18 from . op 
ID. a" 21 ! W hich I ſet down, _ 
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non! theſe two, 

Theſe terms being explained, "the fllowing m_— 
ey emo N ; 

as often as the multiplier con 
2 : Or. 9 from a 1 


Te tn 
ſert the 


finde a third number, 
Aus, which contains theranlipticend 
 multiplier.contains unity 


and another tat malic g. lied che 
er; and thoſe tyo, go, under the 


The nu | | by the 
ed the product, 
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artmercan, a 1 that here * 
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| ge the produft of 
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wat 
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if we ſeek. one 
For if By 
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0 of 1 = o © mg 
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# * Po * 
7 A 2 * 7 
Is + # 
5 


che factors in the lef Mad unn, {the iti "IN 

the bead; we have the product in the corminon' cel. 

Thus to find the product of 7 multiplied by 8+ | 
having found 7 in the left hand column, run 8 
the line, till you are under 8 on the head, and yout , © 

find 56, the product ſought :_ or find 8 by GR = 

hand column, and run along . 

the head, and you find 56, as 

The mark nidldptication is * into, or * 
plied into, as 34=12, that is, 3 into 4, or 3 mal. 
tiplied into 4, are equal to 12. Dy 

It is plain from the operation in the | u, 
it is a which” 2 . B+ Tv Mtg} 
ence whic e 5 75 x 3 
| 2 which miller; | 2 r 
the 12 produtt (th 
ſame in caſes, nd ” 
the eſſential pro of multiplication olds in both; 
viz. the 3 contains the multiplicand, as oftete 
as the multiplier contains unity. 

If the multiplier has cyphers on the right hand, 
multiply the ſignificant” "or 
in the multiplier into the multiplicand, and 4 
join the * o 7. hand the 3000 


n if both nuvi. 2 
| multiplier have cyphers 1 to 300 


the right hand of the product of — 
e . Jn th are n. 1200000 
area 11 


Or multiplicand.copfſh jay W f nd 
your multiplier is a digit, ſet aer 3 
der the units of the multiplicand, ah maus. 5755 
tiply it into each place of the multiplicand , 8 
fürſt units, then tens, &c, carrying always 2 + bly 
cording to picks value of. the immediately. N. 6368 
lowing plac ce, thus, 8 times 6 make 48; 1 
t down 8, and carry my 4 tens to the next plice ; 
then, 8 times 9 make 72;. and 4 that I carried, make 


4 763 L ſet down 6 below, and carry 7-tens to the next 
” place: then, 8 times 7 56, and 7 that I car- 
— Fer make 633 which 1 ſet down, having no place 
| er to which I can carry. 


. multiplier conſiſts of two, thres, « or more 
5 places; ſet it under the multiplicand, units under 

= units, tens un er tens, Gc. Multiply. _ ya: 

| flirſt your units into the whole alnph: .. "87968, 

=>. Gnd, as before, then your tens, th 
your: N 0 Sc. ſetting always the PAR: Ls 

| ion hand figu ay product directly 7037 


ow the —. ot ! The ſum 61 5776. 
eſe 7 ucts is the n . 
| by of the whole mu laplication, Th 68615 504 


Alas 


N. B. In miltplying my 7. tens into 1. 'the units 
of my multplicand, f fay, 7 times 8 make, 56 ; 
ſer. down. 6 under the multi 8 figure, or — 5 
tens of the multiplicand ; r this 7 ſtanding in th 
place of tens, is properly 70, and 70x8==560 ;- and 
carrying 5 to the next place, and ſetting. / 60, 
the eypher falls into the place of units, and caſts. the 
8 into the place of tens; ſo the cypher, making no 
|.  HUeeration in the addition or the kn is 
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in multiplying 7 hundreds 
Ents the =” 
I ſet wy right hand 

the product — — ap of. 
the multiplicand : 195 here ui * 


yy For Ee” 


have 8 of els 9 
e t figures in the 


duct oth "wa * f. 6294438 144 


very 
rithwerie of inſinite —— decimals. It is this, 
To: multiply any nymber.by à number conſiſting of 
any number of gs, as 99,999, Gc. To the er 
hend of the muhiplicand, annex as many cyphers as 
your. ene has 9%. ane ms — lie 


| which contains 8756 juſt once more than 875699 ; 
have 99 times N 


3 multiply the ſigni- — ne 
ficant fi Ggures only, ſetting the 7 tt 
right — figure er each pro - , 4720828608 


EL 1724250918 


"i LE, * 1 4165 ; 1 ; £42 FE, 271 uy 2 T's Fae * f 
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Set 1 in the place of units, 


except 
8, and on the left — tener 


component parts 
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agThe ron i lin rom the farmer cas and the 
Defnition 2. The component parts of any number 
are two, three, or more numbers, which multiplied 
together, produce chat number. 80 2 and 6 are the 
arts of 12; for 2x68=12, and 2, 35 and 
— n ek e 
n 3. uc parts of F any num 

Rte,” 80 23 3, 4, 6; 8, — 
„ e e for any one of theſe 
7 20 n 3. ; 
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Multiphcatio of integers and their keown parts 


r „ 8 


ler your multiplier is a digit, "Gt it under units of 
the loweſt denomination; multiply it into all the 
parts, beginning at the loweſt, and carrying alw 
Leers to the immediately following place. *- 
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Wet i the | rice of een, bag of meal, 3 at 1 85 1 
2 ap * . 2 7 3 
ich 4 4 a 
over; I ſer. e doun, and carry — 3 
i o the place of pence. Then 165, 8 5 
times 6 pence makes 48, and 4 that 
I carried makes 52, which is 4 twelves, or 4 Ahne, | 
and 4 pence; I ſet down the 4 pence below, and 
carry 4 ſhillings to the place of ſaying, 8 
times 2 ſhillings make 16 ſhillings, and 4 that I car- 
ried make 20 ſhillings, which is 1 pound, and no- 
0 Tate I ſet down ©, and carry my 1 pound to 
e e ſaying, 8 times 1 pound make 8 
1 that I carried make 9 pounds, which 
Ter down. So the anſwer is 91. os. 4 d. of. 
If your multiplier is a compoſite number, refilve 
| iu tate dem om parts, which muſt be all ig 
multiply the ſum given by any one of — 
and that product by the other; and ſo on till all your 
E 8 gn | 
Wer. 
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What is the price of 72 reres of ground, 21 21. 
88s. 8 d. 4 f. Ber acre? 
8x9=72, that i is, 8 and g are the component parts 
of 72. oe 4. . 4 2 
80 1 firſt multiply the given ſuům . 
by 8; the-produtt 191. 98. 84.1 2 8 2 
multiply by the other mee ME ts 
ET a bane ok 8; 
- component | ace yoo multipl : 
= Wc which ſecond. T 75. 7 2 2 
1 5 0 2 | E X 
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CE —_— = 13 64. by my... 
| other component part 6; 
die the anſwer to 1 
186 J. 98. d. t 
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. ' whoſs component parts ts, . firſt multiply the 
ſium given by a compoſite number leſs than the mul - 
n tiplier;/ but the neareſt to it you ean find: then mul- 
- tiply the ſum by the difference of the multi- 


þ 3 © A 8 and Wat neareſt pr a= number ; theſe tw 
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=: +5 What 1s the price of 65 bolls of wheat, at 1. 56. 

111 

F2  » 65=8x8-þ1, that is, che compe ent parts of 

tze compoſite number leſs than 655 and neareſt to it, 
gare 8 and 8, and the difference betwixt 65 the 

1 tiplier, aud the cofnpolite number 64, is 13; or the 0 
8, and 1 over. 
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new 5 gives 50 l. 16s, 1 „ 
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If this method of multiplying the given 2 by 
the component parts of the integer, is not, in every 
.caſe, ſo expeditious as 8 
' parts of und; it is, at leaſt, in all caſey, as cer - 
tan, and many caſes, viz. where the price is not 
= an * part, Jeſs laborious, conſidering that we 
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and 5 that | carried, make 11 tens, which make juſt 1 
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e yz ant Arden, BY 1 2 
is as in the margin; where I ſay, How 

often 3 in 12? „ 4 times; this 4 1 had | 
fer in che quot: then I multiply the qut 
and diviſor, ſaying, 4 times 3 makes 123 
which I ſet down blow the dividend, and ſubtra i 
from the dividend, and o remains. 

If l to be divided by 8, as in the mar- 

gin, I ſa {pom , How often 8 in 29? (the 
left han of the dividend, that 8) 2968 (371 5 
— Anfw. 3 times: $a: 


which I ſet down below 29, and £54 56 5 
ſubtract, there remains 5; to which 3 
1 bring down the following figure  — , * 
6, which makes 56: then I ay, 8 -- 
How often 8 in 567. Aufi. 7 times > 
I multiply, 7 times 8 i $ 565 . 26 ng — 
I ſet down below,. and EE = % 0 
remains; I bring and the 3g 2 EET. 
figure 8, d by, How often 8 in 8? 1 13 I 
multiply and ſi tra, . 0 remains. 8 the Mot 8 
N.B. The left hand p of the divid f vis. 29 
which contains my divi de, I call my fin dividual ; 
and having brought the 1 next figure in the dividend 
33 remainder, that number 5G is my next | 
Vt OE HS een 
Hence, - as many dividuals as are In tht Mvidend; 8 
ſo many figutes are in the quot; or, the firſt dividual, 
with the number of figures ſubſequent 'w it in the dis 
vidend, is equal to the number of figuren or places 


in the quot. 


The reaſon of this operation is maniſeſt. ber be ; 


on; Wnvidual 29, as it ſtands in the dividend, is 
and as 29 contains 8 thrice, ſo 2900 contains 
8 300 


dies, and 500 remains. My next dividual i 
56, des e nn ä 


then I multiply, 3 times 9 i 243 + —— 7 - 


the opera ion may ſtand 

Ie is plain, the fur of the quots, 2) 2968 (300 
VIZ. 300490122371, la the num: "PO + 7 
ber of e ee Hen 
2968 5 


Die _ — Ads trmferque ſequentem: 
Engliſhed thus : 
Firſt alle How often the diviſor's got 
The anſwer gives the figure in the quot; 1 5 
Subtract the product of theſe two, and then 
Bring down the next, and aſk, How oft, yy 


Here 1 work as in the 60 2257 t 
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take in the following figure in 0 2997, - | 
the dividend, 5, and and fy; How 2 
often 6 in 25 7 fav. q mes: e 
then L ſet 4 bdew g in 28; 9 fy, "4 ines 6 is 
24, from 25, and 1 remains; this 1 I ſappoſ 1 
placed as I ren. en the left hand of the immedi- 


— figure 7, which makes 17 : chen, 
How often in 17 Av. 2 I ft the 2 below 


the 7, and multiply thus, 2 times 6 is 12, from 
17, and 5 remains; which I conceive as 5 tens o 
the left hand of the following figure 9, makes 59 t 
then, How often 6 in 9 Ango. 9 times, Ge. 


2 If, as in the margin, the diviſor con of c 


K conſider if 0 

diviſor 1s contained in 26) 876568 ( 71 | 
the rwo left hand figures of : 7” 5 - 1 
it is; fol make the 2a au- 96 


ſwer to 8, and & to 7, and 78 
ſay, How often 2 in 82a 
Anfiw. 3 times, and 2 re- Mes 18 3 | 
mains; which I conceive 182 >. 
28 2 tens on the left banani 
of the 7, makes 27: ben g8& 2 
I aſk, Will 1 get 6 hre 26 
times 1 Tes; conſe (© —— 
quently I get 3 times 26 108 
35; GFR 4 in ²˙ ( 
quot, and multiply that ? —— 
into. the diviſor 26, the : yy 


product 78 I ſet below 87, 5 
and ſubtract 78 from 87. To the retailer 91 bring 
down 6, the following figure in the dividend, which 
makes 96: then I ſay, How often 2 in 9? Ah. 
4 times, and 1 remains; which, placed as 1 ten on 
the left hand of 6, makes 16: then I aſk, Will 1 
likewiſe get 4 times 6 . 3 figure in the 
diviſor, 7 


| I 4 of „Aer, in 16? No; ria 


28 © Anſw. 9 times, and o remains; but I cannot 
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in 96. I times, thus: 3 times 2 is 6, from 9, and 
7 ich, placed as 3 tens on the left band 
of 6, makes 36, an eee lee 
nently I find 1 z times 26 in 96. I ſet 3 
in the quot; I — that 3 into 26 the diviſor 
eee 
to the remainder 18 I bring down-5, the following 
figure in the dividend, which makes 185, to be di- 
vided by 26, viz. a dividend of three places a di- 
viſor of two; therefore 2, the left hand figure of the 
diviſor, muſt anſwer to 18, the two left hand 
of the dividend. So I proceed thus, How oft 2 in 


find g times 6 in 5; therefore I cannot find 9 times 
26 in 185. 1 try-it 8 times, thus: 8 times 2 is 16 
from 18, and 2 remains, which on the left hand o 
Gu makes 25; but I cannot get 8 times Gin 253 
therefore I cannot get 8 times 26 in 185. I try ĩt 7 
times, thus: 7 times 2 is 14, from 18, and there 
remains 4, which makes 45: But will I find 5. times 
Gin 45? Yes; conſequently I have 7 times 26 in 
285 ſo I ſet 7 in the quot, and multiply and fab- 
tract as before. To the right hand of = 9 — 
I bring down the following figure in the d 
&c. Tbus I proceed continually, till all the figures 

in my dividend are brought down : ſo my * — 4 
Finiſhed. ' The laſt remainder is the numerator of a 
fraftion, and the diviſor its IRE} as. AS. 


mon in the preceeding example. 


If your diviſor conſiſts of three or more. Wa Yo 
work as in the preceeding” examples, placing always 
the remainder of each ſubtraction as ſo many tens on 
the left-hand of the following figure of the dividend, 
that remainder is leſs thang; but if it is 9, or 
more, ſet the figure you allumed b in er nous: with- 

out ny Farther trial, IT x4 
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Firſt, L 6nd at di ric 360) 2898596 Gare! 
N of three laces 368, | 2 — an 
left hand — ye = ah 3225 1 
vidend; 1 1 take i in a 1 "© 2944 1 
often 368 is ' contained 3 eee e 2819 5 Bd by 
2898, ? ſo 3, the left hand Fit 2576 p51 8 wi 1 
| of my diviſor, muſt . ö hoe „ 
anſwer to 28, the two 215 Pi I'S | 2436 e f &, - 
nds . proceed thus. nn mm — 
Ho- often 4- in. 284; mn 
Hnfw..9 times ; 1 mult. , NE 
Ply, A times 3 is 27, em 
29, and 1 remains; which 360 4560 Gat 
1, on the left hand of the EO As 368 Nyon ry 
following figure 9, makes — vi 
19 3 I cannot get 9. times 88 os > 05 5 
6 in 19. ra ' 2 
vi. g times, and ſay, 83 
times 3 is 24, from 28, | 144 e. 
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8 times 6 in 49? Tes, 8.. „ Nee e e 
ee : 144. 
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the left band of the fol. 368) i728 4 
lowing figure 8 in the dll. ð 
vidend, makes 18: But 2 en. 
will 1 get 8 times 8 in 18 1 "Ts EE 
No. Sol _ 1 le, VIZ, mo > 264 ; 
7 een, and lay, 7 Ann | Xe. 5 th? 
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find g times 6 in 52 ; OT tube 8 times, and 
8 8 times 3 is 24, from 32, and 8 remains, which 
makes 82 Bur will I find B times 6 in 82 ? Yes} 
} : wann dne o remains: DI Tet 8 in the quot 'c 
F. TInfteadoF forming my fraction $88, 1 — the 
| 2281. (which remain to be "amongſt 360 
Men) to ſhillings, viz. 1 multiply 228 l. by 20, the 
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duct 45 | 

| | gs to de divided 

44 Shillings — wor 1 
ive 


give 1728 pence ; which, divided by 
' Which 256 pence, m plied" by 4, * 


1 man, and 256 pence — t 


10 i which divided by 368, give to each 
man's Rings, and 228 e n > So each mag 
has in all 7876 I. 12 8. 4d, 2f: e 


©, _ The ſime way, if I have 96548 deres of 
do be divided amongſt 245 men, I find each man 
4 312 aeres, and 108 remain; which, multiplied by 4. 
_ give 2 rode: theſe divided by 245, give x rood | 
remain; Which, 
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* py bring eee t hand 
n gure of the firſt dividual ; add the quot and right 
ö hand figure ; the ſum, if leſs than 10, Er 
hand figure of the remainder; ho 
; the.dividual (except the left hand figure, Oc 
off with a daſh of my pen) i Sp 
but if the ſum of Ns Gas 
_— is 10, 2 
5 or the exceſs above 10, for the right han 
; of the remainder, EE Ee 
= figure. in, the dividual, 'for the next figure in the re- 
per ; only, if by thus carrying your 10, 50 
5 the diviſor, the reſt of the | in the re 
are ooo, one 


| make 75, the remainder, when 372 is divided by og» 


| : 47968. remains 68. 
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twice; E ſet the quot 2 below 9, and add 2 and 
9, make 11; I ſet 1 above, and carry my 10 to the 


next figure-in the dividual, viz. 1 and 7 make8; 1 


cancel the left hand figure 2: fo my remainder is 
581, and my next dividual 5814; is wal 5814, 
I find gg five times ; I ſet 5 below; then I add, 5 
and 4 make 9; which I ſet above, and cancel $5, the 
left hand figure of the dividual ; ſo the remainder is | 


819, and my next-diyidual 8 198, EC, 


The reaſon is plain e for in example 1. in dividing | 


.372 by 100, the quot is 3, and 72 remains; but 


399 wants 3 of zutoo; theſe 3 then added to 72, 


In diviſion of integers and their parts by i integers, ” 
firſt divide your integers, (as in the & 
- le), and reduce the remainder 2 to the immedi. 
tely following parts, viz. ſhillings ; add theſe to the 
* ſhillings in the example; divide that ſum, and 
you have 6 ſhillings in the quot, and a remainder of 
7 3 which reduce to the next parts, viz, pence; 


theſe add to the 8 pence in the dividend'; that far 


divided' by your diviſor 8, gives 11 us: to * 
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in their mind, reduce the 8) 178 15 8 2 
remaining parts to the im- 22 6 11 25 quot. 


*mediately following 
If the Uiviſor conſiſt of more chan one figure, work 
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we ds dige 7 eee 3 
faltors, the giveri dividend may be divided by one o ß 
them, the quotient by another, the ſecond quotient, 
by a i. id, Se. till you have divided by every fac 
Gogh the diviſor ; * laſt quotient is what was, 
To divi 96 by 96. 480 | 
Nr diviſor 96, „ * E 948096 
2 rodut ral wot, I firſt 4) 316032 5 
divide 94 by 3, the quot is 
316032; 7 vbdch! divide by 4, and the 00 79008 2 
quotient 79005 by 8; the laſt qporent —— 
9876 is what. was ſough . "9876. 


MV. B. 1. If there be a retüsihder in the laſt diviſion; 
make it the numerator, and the laſt ern To deno- 
minator of a vulgar fraction. 
Example. Divide 87960 by 35. The - 2 87966: 
component parts of 35 are 5 and 7; 
if therefore you divide firſt by 5, and 7) an 
then the quotient, 17592, „ 
laſt quotient is 255 5. and 1 oνẽ,ẽꝭ; u NE” 
ore I namen 7 3 ee 1 
makes 25137, the . 87960 divided by 3: n 
. B. 2. If any of your. dividends. has a fraction 8.5 
annexed, multiply its denominatar by your preſent” 
diviſor; and poſting the former numerator above the 

roduct, annex it to the quotient, interpoſing the 

o+ berween it and the fraction if there be one)» - 
In the preſent diviſion. - 
Example I. Let it be propoſed again 7) 8796 


to divide * by 35. 
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147 lf 
1476, divided by 6, quotes 2 ade 


ö #0 which L annex oh, Viz, +, . 

its denominator multiplied by. 6, and ſubjoin 
viz. I having its denominator 16 multipli- 
6. And thus 23623, diviged by 96, quotes 


246, ee . 
to the addition ak 


a Example 3 — 


| | things, 3 cy 4 * * a * 
; faftors of 72 may be 8 8) 976g * 16 8 


sud 9. Now, 9763 l. 1 
 _ divided by 8, mn 9 1220 + 99 3.06: 3} 
1220, and leaves 115 5 
hien reduced to 135 3 


linge, and increaſed 

— * 168. in the dividend, amounts to 76s. 3 which 
divied by 8, quotes 98. and leaves 48.3 which 
xredyced to pence, and increaſed by 6 d. in the divi- 
dend, makes 54 d.; which divided by 8, | 
. 64. and leaves 6d. ; which, reduced to farthings, at 


A z in the dividend, is e | 
ing 
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| divided I 9, quote 13 1. 


to which 1 ſubjoin 
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TY ding 26 — 29 ths we 5 quot is 8. * 1 a 
vide 12201. 98. . ying, 1220 1. 

's Ae 51. ; which 
reduced to and augmented with 9, makes 
tog s. and reg divided by 9, quote 12, and leave 


15. ; which reduced to pehee, and having 6 added, :- 


mounts to 18 d.; 


d 18 divided by 9, quotes 2, with- 
out a remainder :- 


en of. divided by 9, quote o; 
re viz. the bönier Ration Þ 

having the denominator 8 multiplied'by the preſent 
diviſor 9g. Thus 9763 1. 168. Ed. 2 f. divided by 
72; quotes 1351. 128. 2d. 1 which is the 
ſame thing, though different! y expreſſed, with 135E 
14's. 2d. offf.; — ILY 


og tate tg 
the g's. 


Some arithmeticians prove all the op of - 
whole numbers, by c ng. out the 9's. 11 order 
at it muſt be obſery 5 88 
1. If any digit be divided by 9, the remainder will 
is hd Gone 2. , e MD ITY Aus er of cy- 
_ hers annexed to it, we | 

Thus, r ropoſed 8 5 
out a remainder, and ſo quotes 10 without a re- 
mainder ; 292 quotes 100 without a remainder, Sc. 


If the digit i is any other figure than 9, the remain» N 


der will 5 Thus 3 quotes o, and 
leaves 8; and 32 quotes 8, and leaves 8; and 292 
quotes 38, and leaves 8, &c. : and thus 7 quo tes 0s | 


: 2 quotes 7, and leaves 7 "and 255 


quotes 77, and caves 7, =; 
In a word, whatever the digit is, 9 excepted, the 

quotient will always be the ſame digit, 

oft as — 31 annexed in the Avi end, and 

he rgwainder will ikewiſe be the, fame , digit. 


9, the remainder will be g $::: 


vided by 9; for £468 quotes= „6 6 


they ſay, 
with hs — the next item, * 


2. If any e e 1 
be the Gan: N 


number had deen divided by 9. 


„Thus, if 5468 be divided oy 9, the e is 
the ſame, as if the ſum of the nap vix. 5 
＋8 23. had been divided by AK wigs 

For if 1 be 1 ont |- 
into 5 „ + + Mt 
CS he rant | +-4 


and leaves. the ſame remainder, 1 5000 4 


607, and leaves 5. 


. 
1 . * * 
Se. 


3 „ 


u ber is divided by 9, we need only add the 


figures of which that number conſiſts. Thus 23 di- 
vided by g, leaves 5+ ; and thus 37 
. 4 and thus g leaves 1286- 
ir: 2 anc 
ractice is called caſtin % F 
1 eſe things s premiſed, e manner of the proof is 
as follows. 
I. In addition they caſt the 9's out of all the items, 
and write the reſult at the top of a decuſſat croſs; and 


then they caſt the 9's out of the ſam, and write the 


reſult at the foot of the croſs: if the figure at the top 


and foot of the croſs is the ſame, they preſume. the 
operation is right; but if the figures at the top and 


bottom of the croſs are different, the operation is 

certainly wrong. 
Thus, 15 ove 1 7153 is the ſam of 2574896, 
D, and tn ray Por”. park : _ 


* 


b aden the 9, they fo, | 


4+-6=10=1-o=:t : ſo they poſt 1 at 

the top of the croſs, and then caſt. out 257 1 
the 4% of the ae ſaying, or rey 356 
and 2-|-5=7, and 7po3=10=1 1 — 
and write 1 at the foot of the croſs; 1153 
and becauſe the ſame figure, viz. 1, is 

both at the top and bottom of the eroß, the opers 
tion is preſumed to be right. 

If the items are of er denominations, 28 
ds, ſhillings, pence, and farthings, caſt the 9's 
Slit of all the i — the higheſt etal ow 4 
duce the reſult to the next denomination, by multi- 
plying it by the-ratio of the denominations, and caſt- 
ing out the 9's, if needful, and adding this reſult to 
the figures of the ſecond denomination. In the ſame 
'-manner reduce the reſult to the third denomination, 
Sc. and write the laſt reſult at the top of the croſs; - 
and then, aſter the ſame manner, caſt the g's out 
of = ſum, "wig the laſt reſult at the foot of the 
Crois. | 


of 261. 17s. 10d. 1f. 


+851. 12s. 8d. 1f. fay, * F. 
2 „ and 3 8 261 17: 102 1 
© | „ and 7-+5=12=1 85: 12: $8; ; 1 


+2=3; ; and this $ 3 reſult- 
ing from the pounds, I re- 8 112; 1 '6: 2 
duce. to ſhillings, faying,' | 
3x20=Jx2==q6; and this 61 add to the ſhillings; ay | 
ing, A and 7+7=14=1+4=5, and 5+r 
==6, and 6 228; and this 8 multiplied by 1221 
＋ 3, is 24=2Þ-4=6 ; which 6 I add to the 
. pence, ſaying, 6 EI, and e non 5=1+5=6;3 

this 6 d. I reduce to farthin laying, 4XG=24=2 
＋ , and 64127, and 7 1=8$ ; which 8I write | 
at the top of the croſs : then [ caſt the 9's out of the 
LY ing, ä and SIE ; Which en 


Thus, to prove if 1121. 10s. 64. af is the ſum 1 


22 an of Woe i LS ̃²— “—¹n re feb tre 
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duce to ſhillings, anne cm. 54 8. 
ſo I proceed to the pence, viz. 16, which 
reduce to farthings, ſaying, Gx4zz2 
G+2=8; which 8 1 at the foot + pda 
and becauſe the ſame figure; vit. 8, is at the top and 
er the operation is prefurged th be 


v4 5 101 „ the I, he * . . 
ds cond Nee 112: 104 6:2 -8; 
of the ſubtrahend and re- 85: 12s 8:1 7 
35 mainder; therefore caſt the + — 7 
9's out of the minuend, 26: 17 :10t "F 8 
and poſt the laſt reſult at 25 
the top of the croſs, and then caſt the 50 dnt of the 
ſabtrahend and remainder, as if hep work heang;it 
addition, &c. 
HI. In multiplication caſt the g's out of the mul- 
tiplicand, and poſt the reſult on one fide of the 
_ croſs, and caſt the g's out of the multiplier, and write 
the reſult on the other ſide of the croſs ; multiply 
theſe reſults into one another, and write the product, 
having caſt out its 9's, if needfal, at the top of the 
_ croſs: dn vai the 9's fur of product of your 
multiplicand and multiplier, and write the reſale at 
CITES he produc of 8cas 
Thus, to prove if t 2 is 533%, 
1 au, 8+6=14=1+4=5; and I 
write 5 at one {ide of the croſs : then 86 
I fay, 642=8, and write 8 on the 62 
5 3 — ſide of the croſs: next, I mul-  »— 
Apply 5by 8, and write the reſult of 172 
the product, at the top 516 bi 
of the erat. Lafily, 1 caſt the g's —— — 
- out of 5332, ſaying, S, and 5338, 


84+3zr1=1+1=2, and 2+2=4; 
aud poſt down 4 at The foot of the croſß. 


IV. In diviſion caſt the 9's out ade: a 
e . 
85 


« _— 1 
. 4 


£ of 744 Qmoo.@þ a= i458 a a a S 2 


ww a 


2H wes, rr oa 


| 85 . 41 | 
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3 1 dt 8 the 
other ſide of the croſs ; multiply theſe two reſults in- 
to one another, and add the products, till caſting 
out the g's, if needful, to the remainder, if there : 
was one, after your diviſion ; and write the reſulting fi- 
gure at the top of the croſs : then, caſting the g's out 
of the dividend, poſt if 2346 0 at the foot _ the croſs. 
Thus, to prove quotes 87, an leaves a 
remainder. of 64 > [caſt the | 
9's 2 and write the 89 7546 G7 
reſult, -5,- on one fide. of 688 
the cr ; and I caſt the g's | v— 
out of 37 and write the rex 666 
ſult, 6, on the other ſide of 602 
the croſs : then I fay, , 96 a. TL 
=30=340=3 ; which 3 m2; rote 
Np ym ieee e 
and write 4, the reſult, at the hand of the croſsz- : 
then I caſt.the 9's out of 7546, the 'dividend, and 
write the reſulting 4 at the foot of the croſs ; and, 
becauſe the ſame figure 4 ſtands at the top and botiom 
of the croſs, the operation is preſumed to be right. 
Having now ſhewed how the arithmetical opera- 
tions in integers are proved by caſting out the g's, . 1 
ITS inquire how far that prove'ls. to be depend- 
upon 5 
When any arithmetical operation is performed 
with attention, that very attention is a preſumption. 
that the operation is right; and that preſumption is 
8 heightened to a very el. degree of probability, if 
| the proof by caſti mg out of the 9's ſucceeds. - | 
It is true, indeed, that if you have miſcounted 9, 8 
or any of its multiples, this method of proof will 
not diſcover che miſtake. But there are other eight 
I digits beſides gz. and it is as probable, when an error 
is committed, that you have miſtaken any one of 
them, as Jou have miſtaken 9 ; ſo the proof, by 
9's, beſides the r that ariſes 
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fro en 2, 100 
10 there e de any fake the-opergriott. * 


Hs thus finiſhed the  arithmenic of intogers, w wo 
ſhall a app ee eee TR 


_ of geometric = I” | 
The ratio or rate of ed ation 


any one of theſe numbers bears to the other as to 


their magnitude, i. e. how oſten the one contains or 
is contained in the other; as 6 to 2, b K 
6 to 2, is, that 6 contains 2 thrice. © 

That number which bears relation to' the other, 
is called the antecedent ; and that to which it bears 
relation, is called the conſequent. So, in the ratio of 
6 to 2, the antecedent is 6, and the conſequenr-2. 
The fame way, in the ratlo 3 to 12, the antecedent 
is 3, and the conſequent 12. 
e meaſure of the ratls is the quot ariſitg fan 
the diviſion of the antecedent by the conſequent. 
Thus, 3 is the meaſure of the ratio of 6 to 2, and 4 
the meaſure of the ratio of 3 to 12, which fignifies 
the antecedent | 3, to be one fourth of 12. 
Hence ratios are written in the fame manner as 

viſion is marked, viz. the antecedent above, and the 
_ conſequent below a line. Thus, $ ſignifies 6 to 2, 
or the ratio of 6 to 2; and Fx, A 
or, ſimply, 3 to 12. 
Tuo ratios are faid to be ſimilar, like, or equil 
one to the other, when their meaſures are the ſame. 
Thus, the ratio of 6 to 2, is fimilar to that of 24 to 
83 for 3 is the meaſure of both ratios. 

Similar or equal ratios are written thus, N; 
z. e. the ratio of 6 to 2 is imilar or equal to the ratio 
bo 24 to 8. . 
If two ratios are ſimilar, the four terms are faid 


to be jonal ; ſo hr 7 
to proportional; tha 83 
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- Boanln lt nine , % 
Proportionals are written thus, 6 2 2 tt 24-3. - 


25 ſo is 24 to 8. 1 2 


ſequent of a ratio, theſe terms multiplied by an 


number, produce a new ratio, noe ee 
Arſt ratio. Let the terms be 3 and 5, where 5 cans 
tains 3 once, . multiply both 7 
4, and we have other two terms 12 and 20, where 


20 contains 12 once, and 8 over, which 8 is two 


F. 20. 


on. Alternate proportion takes che antece- | 


3 one ratio, as ati antecedent ſtill to the an- 


tecedent of the . ratio as a conſequent; and the 


conſequent of that firſt ratio, as an antecedent to the 


conſequent of the other ratio as à conſequent ſtill. 


Thug, if 6 12:2 24:8, then alternately 6: 24 ::2:8. 
If 4 terms are proportional, they ſhall be alternate · 


ly . . 203 


eee our times, and a0 contains 5 four 
Ces, T 
NM. B. 1. If ae f two fe h di- 


vided by one af theſe Actors, dhe quot is the other 


If 4 terms are proportional, the adi 0 l 


' rremes is equal ts the product of e middle terms. 
Thus if 6 2:1 24 2 8, then 6x8==482=2x24, 


And if of 4 terms, the product of the extremes be 


equal to the product of the middle terme, the 4 
2 are proportional. Thus, I cb , _ 


6: 211 24:8. 


22 2. The ag i the ds Fee bett g th _ 
ken alternately, viz. * 242186, n | 


and read thus, e e eee or, As Gis to : 


If any two terms are taken As antecedent and — 


| © thirds of 12. 80 theſe terms are proportional, Viz. 


faQtor., Thus 24, the product of 4 and 6; being di- 
N in os. wn 2 and 
| the ſame product 24 factor ves 
. the other factor 4 to the quot. <5 


5 


e. 3 


Dee e 
y the $wo laſt terms, 
Ie fit, ite quot" gives the fourth" proper- 


TRY CT 4 


The reaſon is plain. For © the 4th propor- 
dena, as it is unknown, x, the two middle terms 


oF 


are 5 and 64 conſequently their 320, is the 
-ſame with the product of 8 an * the extremes; 

which divided by 8, one of the Fa Haves qo=ar, 
the other factor. £7 7 þ 4630 9 8 


** # 3 


. B. 3. If the firſt term exaly divide either of 
\the other ee. multiply the quotient by the other of 


two terms, and the the produRt will be the fourth 


pound contains the ſhilling juſt 20 times; 8 bound. 
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numbers, under . — names. 
Thus, by reduction, we find, that 3 po ou 
the ſame value with 60 ſhillings. 4 EY 
Reduction is either deſcending, aſcending, o or mint. 
Reduction deſcending, brings a greater name to 
a leſſer, when; the greater contains the leſſer à juſt 
number of times, as pounds to ſhillings,” where the 


weight to ounces, where het uud e — d che 
once Jult-ui6 tines.” * 357 79090 + 122 IL 4945 
© RednQion: aſcending,” Brings a leit 0 _ 
ater, when'the leſſer is e greater 2 
juſt number of times, as ſhillings to guineas, where 
the is contained in the guinea juſt 21 times; _ 
or hours to days, where the hour is contained in me 


day juſt 24 times. 


Mixt'teduRtion, brings a greater name to a leſſer, 
or A leſſer to a greater, when the leſſer is not con- 
tained in the greater a juſt number of times, as 
guineas to pounds, where the guinea contains the 
pound once, and a ſhilling more; or merks Scots 
to pounds Scots, where the merk is 2 in the 


pound 25 once, and a half | more. 
e r 10. 


"x * my , * 8 | | RvLE k ; 
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"I | 'RoLz II. 'To work ceduftion * 
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r 
4 7 
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„ that is d both in the 
, and in the name ſought, 4 juſt number 
times ; reduce the name given to that third name 
rale 1. then' reduce that, hird na: 


my 1 = e Bop 


— 159208. 
Which 4 we de „ 4 
ve 191040 
47 , ll 
5 el 01 593 


FI 40G 
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* bn 5 9 
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4 To reduce 298 L 158. 8d. to 
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: 2 DE 3 8.200 
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5 43 5 
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— 
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* 


Hero my 7 7981. . give 
the queſtion, - — make 15975 0 1 er 
theſe reduced to penee, give 191700 d. 
to theſe I add the odd 8 pence in the 
i quiſtion, which make 191708 d. which, 
rb * 


798 J. 158. 8 d. 


EXAMPLE 77 


ES. reduce 7 7648428 farthings to pounds, I reduce | 
my ings to pence, my pence to 
and then my ſhillings to pounds. 
The queſtion is redu 
tion aſcending : gs muſk 4) 1648428 farth. 
reduce farthings, a leſſer 12) 1912107. 3d. rem. 
name, to pence, a greater, 240) 15934h% _- 
where the penny contains 671, 
9 farthing juſt 4 times, 
5 


- 


E x 4 Pp L E iv. 
N ede | 


1847168, + 
12 


2 
57 
11 2216592 d. 
410 1 (8796 | 
I 


201 
189 
126 
126 


F Hs 


V 


70 "IE 25796 merks Scots to 
NV. . Three half-merks _ 
are equal to one pound 
Scots; ſo I reduce my merks 
to half-merks, and, by the 
rule aſcending, I reduce my 3) 51592 half merks. 
half-merks to pounds, and 171971 One 
x remains, which is F of a 
pound, 'or'1 half-m s. 8d. Scots. 


this example is of the mixt de 


* 
> pl 


os is _ ow es OO 


. 


erk a j number of times ; ' the half wer ®s 
third name, which is contained in the name gi whe 


In 97.68 L Scots, how 
The queſtion. is mixt; the _- 
third name is the half merk, 97661. 
wherefore I reduce my pounds 3 
AT. 
h 2) 29304 half- merk. 
14652 merks. 


N. B. The method is the ſame in reducing pounds 
and merks Sterling; for the merk Sterling is 136: 


4 


SF {i XMPLIE 
To reduce 768 1, Sterling to merks Scots. 
The queſtion is deſeend- . 
ing. 7681. 
The pound Sterling con- _ 18 
tains juſt 18 merks Scots, 


3 1 a 
* þ 8 2 * 


= gives 4202 L. and 12 
1 merks _ which © 
-, multipli 20 ſhillin | 
—- and theſe died by 3 
3 remain ; theſe multiplied 


1 . 
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A bee give 72; | 
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In 9768000 pieces of eight, how many pounds 
Sterling, at 45. 6d. per piece? 
 _-©= The queſtion is mixt; „„ a | 
3 the third name is 6 pence; 9768000 

ii there are jult o fit -' oO . 
pie in the piece of | 


#' 2 Et 


du, and 40 in the 4þ) 8791200 _ 


ee 2197800 
; 5.1 ; * 3 i 
: ST n 5 W 7 * * e. 8 


1 8 wr 9 8 . : N 


31 
Ws 


by 12 deniers in a fol, and 
divided 2 gives 11 
deniers 7 remains. 
So 2 1. 2 2 
livres, 1 fol,” 11½r de- 
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d. 
„n imple rule, from three numbers giver, 
rule of three, It is js Ether dives rh 
VN. B. In every ſimple queſtion chere are ;three = 


r 


| numbers and two t ſpecies or kinds of 
* 0 2 8 6 5 0 | 5 S . = 3 : 1 * * 5 
Ns Ro | „ a 
2 ; — a. 6 


13 1 1 e eke 1661. what is the 
ann intereſt of 7981. as | 
Here the three given numbers are , 100, and 5 
798; the two different ſpecies are — N and in- 
tereſt, and the ſpecies demanded in de queli 5 


— 
. 


d 


** A 4 


F 


If 76 men ſpend 3401, in any time, what will 
15 men ſpend in that time, and at that rate ? 
Here the three numbers are obvious ; the . 
are men nn and the ſpecies 


p 
8 
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1 If yards be a od of m . 
1 high, what will the rood be at 5 quarters high 
1 n 


ers e 

ies with t in 

= Place: ar which groes it, _ hr 2 an the third 
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Here, 8 8 1 61 my 31 
1 ee ſecond place; my 1001. of 
. which gives that 51. of intereſt, in the fir 
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3 8 1 Kt 40 l. which 
3s ef the ſame f ſpecies with the number ſought, in the 
3 r n 


3 r 45 1 
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econ, We Ee 1 ſer 36 ell of bag 
| in the ſecond place, and 4 quarters 
gives Fo in the firſt. 


A I 3 AS a 
5 1 2 * 2 * * 


EXAMPLE c 


f . 33 
Here Une blind 4 ©, I ſet 40 days, which 
is the ſame „in the ſecond place, and the 36 
ws which do the work in that time, in the firſt. 


5 


Roux i To know if - queſtion f of the diet 


| Ba 


W e N 
In ex. 3. 8 A e more than 4 
quarters, requires leſs length to make the rood ; 5 
turning back from more height to leſs length, the 
1 or backward. * © 
In ex. 4. 15 being « leſs number of men than 36, 
requires more time to 2 eh re 


ee — the queſiton-is inveule. ; - y 


488 | inn To work the direRt rule. 


| Multiply the two faſt numbers together, and divide 
f the 3 by the Joſt, # the es mw the * 


b Rur IV. To work the inverſe ri: 8 


; | Multiply the two firſt numbers together, and di- 
; Ty the Product by the laſt. © 


The preceeding examples are wrought thus. 
Here I multiply 798 bx 4 
S, and divide the product 755 int i int. 

: 2 the quot is 39 J. 100: 5 159 
and go remains; which | 1 - 
| I multiply Tz. 7, 
pound, and divide the © ioo) 3998 (3091. 
product by 100, the quot 3 
5 2 7981. at * iI jo) 180 (188. 
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76. 340 1: 185 
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76) 5 (63K! bar  - 
d 1 456 2/750 It 9 
multiply by 4 farthings 3 in Cert | 
a periny, a divide the 5 340 e at q 
quot gives I farthing, and 
4remains. So the anſwer 
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240 U. or 121. Nee, 12 ounces make a” pound 
'weight of ſlver. Sp 4+. 
| Weſt. 5 If the intereſt of 100 l for a year be 61. 
| what is _ intereſt of 530l. for the ſame time ? 

ew. Jil. 16s. © 

Queſt. 4. If 4 lb. of goods colt 88. what will be the 
price of 4 1 C. (112Þd.) at that rate ? Anfw. 2245. 
ar HL as. 

Queſt, 5. If 15 lb or l coſt 241. Sterling, 
whe wh be che. price of: Balky op zhas race ? Anſiu. 
131 121371. 4 
Nueſt. 6. What is the price of 1 piece or cloth, 
5 — . er N . 181. 158. 
8 5; If s lb. of wha e 145. what will be 
Wa ales dt 1 C. (561b.)? Anſw. 41. 18s. 
Queſt. 8. If I buy cloth for 16s. and fell it for 

168. per yard, how much do I gain at that rate up- 

W 100 l.? Anſu. 12 l. 16. 

9. If a dozen of ells of linen are valued at 
3 = how much will'8 pieces (each piece contain- 
ing 5*⁵ ells) amount to at = ſame _ rate ? Aꝛuſiu. 
118 1. 168. 
Queſt. 10. If 1 buy 2 C. 19r. 7 Ib. of coffec 
for 641. 15 8. at how much muſt I ſell it out per 
ounce, * gain 211, 118. 8 d. upon the whole ? 
Anſw. per ounce. NS. 

Que 11. If 2 of a yard of velvet coſt 78. 3d. 
bow many yards will be got for 131. 158. 6d. Au. 
284 yards. 

Queſt. 12. What principal ſum will yield 351. 1 58. 
intereſt, at 51. per cent. Anſfw. 715 l. 

_ Qweſt. 13. In what time will 100 l. principal Yield 
731. intereſt, at 51. per cent. Per an? Anſw. 
"CFOs 75 months. 

- Qweſt. 14. If Crier of trated ume for 
1 months, how mech will 137 men drink in that 
rn „— 9 8 TR 

Que 


vhews 'oats are at gu Yer IRS what will be the price 
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$3 mY 150 RE of wine ve 15 men for 
1 how many men will drink 1370 pints 


in the ſame time, am men 


Anſw. 137 men. 

Queſt. 16. If a man performs a journey ines 
whet the diy is 11 hours long, in what time will he 
perform. the ſame when the day is 1 5 hours long? 
Anſw. In ſix days 9 hours. 

Nueſt. 17. If the penny-loaf ought to weigh g oun- 
ces wheti wheat is at 4s. 6d. per buſhel, what ought 


it to weigh when wheat is at 68. 9d. * ne | 


w. 6 ounces. _ 

Queſt. 18. At what price is the buſhel of. het 
when the penny loaf weighs 5 ounces 8 penny-weight, 
if it weighs 9 ounces when wheat is at 48. 6d.? 
Auſiu. 7 8. 6d. "ns B. 20 rs e make: 4 
| Queſb. 19. 11 428. err of wine Gen 12 men, 
when wine is ſold at 251. 4s. per hogſhead, how 
many men will 42 8. worth ſerve when the wine is 
fold at 181. 18s. per hhd? Anfiv. 16 men. 

- Neſt. 20. A governor of a fort having proviſions 
dent to ſerve 28 20 men for ſix months, how 
many of them muſt he diſmiſs that the proviſions 
may ſerve for two months longer? Anſu. 705 
men. 

Queſt. 21. If 1 lend a man 6501. for 22 months, | 
how long qught he to lend me 9531. 6s. 8 d. to be 
even with me? Anſw. 15 months. 

- "Queſt, 22. If 54 men build a wall in 94 days, what 


time would 36 men take to build the ſame wall, at 


the ſame rate of working? Asſw. 141 days. 
" Queſ#. 23. If 141. worth of oats ſerve 57 horſes, | 
when oats are at 9s. per boll, how many horſes will 
eat to the ſame value when oats are at 118. 24 d. per 
boll? Auſiu. 45 horſes. 
Queſt. 24. If 14 l. worth of oats ſerve 56 horſes, 
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. 118. 24d. 
Queſt. 25. If 55 men can a wall in 16 days, 
when they work 10 hours every day, how many hours 
mult they work every day, that 40 yl 
wege ene Amie hy. yore 
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— called, The rule of ve. It is eliher direct, 
in verſe, or mixt. And the mixt rule is of two ſorts, 
rec. r. Direct and inverſe, and, 2. Inverſe and di- 


N B. 1. Every compound queſtion may be redu- 
there are 


NM. B. 2. In every compound 


| BXAMPLE 3 
If 51-is the intereſt of 1001. for 365 days, what 


5 Þsthe intereſt of I. for 86 days ? 


| Here the three differen ſpecies or kinds of things, 
1 3 a 3 innen 


* * 4 M 7 LEE. 
If 12 oat hand, and 12 of breadth, 1 require 


12 of thickneſs, to make a ſolid foot, what will 6 of 
length and 4 of breadth require? 


Here the three different ſpecies are, length, breadth, 
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If 32 men work 96 rods of wok i 15 ag, 
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what time will 8 men work 120 roods, at that rate? 


Here the three ſpecies ao Heap __ time 
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and time is 


A To ſtare cho che. in the compound 


| Set that 8 which i of the ſame ſdecies with 
the number ſought, in the third place; that which © 
2 it, in the firſt; the number common to both, in 
the MON and that which is of the ſame ſoecies = 


he , in the h he 
t 2 in * n fifth 


MV B. If the third term is duly ſt, A | 
which of the other two ſpecies takes the firſt, which 
the ſecond place ; provided always the firſt and fourth 
terms be of the ſame ſpecies or kind. 

Here, as below, becauſe intereſt is ded I 
ſet 51. of intereſt in the third place; the 100 I. of 
principal, which gives that intereſt, in the firſt ; and | 
the 365 days, which is common to both, (for 100 L 
principal gives 51. intereſt. in that time, 
days), women a e e 
cies are duly pla Then I begin again with my 
firſt ſpecies, and ſet it in the fourth place. _ 88 

In the ſecond ſtating, I ſer 365 rey in the firſt, 2s 

iving 51. of intereſt ;' and my 1001. principal in the 
Fond png omni oe for 365 
days afford 51. intereſt for 100 J. principal 88 
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A and B put in ſtocks for trade. A pots in 30 l. 
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Que 6 principal yield 
| — 8 d. intereſt, at the rate of 5 per cent. 


1 Anſw. 3 Prout 4561. pricha . 
Que An uſurer put out principal at in- 
tereſt, baker it rok... 2 for 3 years and 4 
i months, „ principal and intereſt tage- 
ther, 5761. 6s. 8d. at what rate per cent. per an- 


num did he receive intereſt ? . 8 per cent. 
— Queſt. 10. On the 25th day f March 173% a cer- 
mtein perſon lent on a I. and upon the 


A th of May 1738, be res for Intereſt thereof 


85 — abc . 
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1 Aue. 1 

a u eg 11. If the carriage of 60 hund 
Hr 20 miles coſt 14 J. 195 whar weight oght to 
carried 30 miles for 51. 82. 9d. at that ane 2212 : 
15 hundred. 4 331 . 2-7 | * 
: Queſts 12. 11 60 hundred 8 | 
14 J. 10 83. how many miles ought 15 hundred tobe 
cried for $1. 88. 9d. an the me rate ? Ae. 
* 13. ir 8 wen mow 112 fes or rad l 14 
days, how many men can mo 2000 acres at the 
lame rate; in 10 days? A 5 200 men. 


. 


15 Np. 15. 224 200 men — mow 2000 —— 
raſs in 10 days, how many days will 8 men-mks 
to mow 112/acres at that rate? Arſw. 14 days: 
Queſt. 16. EH 170 buſhels of wheat ſerve-680 men 
for 6 days, how mach will ſerve. free at 
rate, for 16 days? Anfw. 6600 quarters. 
oy Z. 8 buſhels. make 1 quarter. - 8 
Queſt. 17. H 2 horſes eat 8 buſhels of oats in 16 
days,” how many horſes will eat up 3000 quarters in 
14 days, at the-ſame rate? Anſiu. 4000 horſes. ©) 
" Queſt. 18. If 275 men caſt a trench of 250 roods 
in 12 hours, how many men, at that rate, will caſt 
a trench of 880 roods in 8 hours? Anſu. 1452 men. 
| Queſt. 19. If a. wall of 12 feet long and 12 feet 
1 is alſo to be made 12 fert high, what muſt 
I he LE EE 


of the * contents with the 
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e to; be feet deep and 6 for ang 2 
it is to 5 2 
— ni e lire en e ee e 
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15 e 


E 1. . Theres ders, A, 'B, at c have. 
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ſame principles, and . og of FIG is the 
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Set that number which is of the ſame or 
kind with the number ſought, in the middle the 
ſeveral numbers that give it, on its left hand; and the 
numbers which afford the: mumber ſought, on its 
right hand, in the ſame order with thoſe on che left 
hand, vx. the firſt on the leſt hand and the firſt on 
the right hand of the ſame ſpecies, . the ſecond on the 
left hand of the middle term, — the ſeondones 
right hand of the:ſame ſpecies, e 

N. B. Every compound queſtion. ings ben resten 
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we price of bread to ſerve 30 men for 12 days, at the 
ſame rate of ai when wheat © is at 10 aun, 
\ M | m 


"A. 4 7 12: 1 % 4 
fame f 


4105 Here I ſet the * which Þs-of-the- 


SOL 


EE 
— 
A 
< 
. * 8 3 
E 2 * 
3 *: 
5 


= zal imp. quei \s we 1 * 10 7. 


1 3 


lk : : 
2 * 
: „ N 

* . 


* g 2 if EY (5 Roy, q N . 8 8 r a 3 | 
OT; Wet 3 2 2 f 3 i: 85 
„„ BY. 31 SO HRS WT. IS DFE) m1: TS * 5 wh 
AE n he iy! 


* 
— 
* 


Seel | BY * 5 I 5 hunks: 


— 


% N 5 $6 Fx * 
LT 


KM . 3 85 
* I * 1 11 * 2 Sad - 


* 


r 3 IT 4 
N 
ba. 


"Oy 
15 
[3 


a; 
% 
* 


— 2. 


n 


co 


45 % 
Ss, - 

8 

#2 


= 
"8. 


men 16 days, when the day is 15 hours 
how much will be e at 
fame rate of when the day is 9 hours It 


Le. 3. If 15 men eat 13 8. worth of bread in 6 

days, when wheat is at 12 8. per boll, how man 

days will 30 men take, at that rate, to eat 43 8. 4 

worth of bread, when wheat is at 108. b 
1200 . - 


- 


7 


9 | Example of the rule of nine. 


8 


Ik r 12 yards of drugget, 
as 4 yards of cloth, or 30 yards of. muſlin, or 60 lb. 
13 5 tobacco, how many 2 8 8 of linen will be —_ 


8 75 8 — 
8 * 8 ue 9 4 * bo 
N 5 % F Wee MF - * Fi g 
5 - be 5 F * 8 ö 1 7 4 i POE 
* A.» Pl — . 
n 2 5 3 2 
2 * 2 a 1 2 2 EI 
| 4 wot 78 5 8 


2. If 18 Woods of ditchin ing be wrought by.3 | 


or 360 pounds of tobacco? 


12 „ 58 


eee 
ies with the number ſought, in the middle; the 
r terms that give it, on its us tends and on its 


right hand, in the fame order, the the four that afford 
the anſwer. 


, ea 
22 5 =. * . 1 wy 


22 


TXT Of . 1 g * . 8 
Aa $ "i 


To # 
2 
* 


6 P 3 > * 


* 3 
* 


1 n 
= 9 f # l 
N 7 . = * 


* 75 3 
, Ry * gf On ts I Fg _ ; * * * = a 
3& 6 7 : 3 x 1 x Wes W 7 * . 
4 * # e * / ad 3 1 — 2 +. * 2 F. 
*. C * g & 4. 
; 9 * > 4 4 5 
364) C20 (72 3 
* : * 20 
4 5 4 a 
a * . 


12: 30 : 6:3 1 12: 15 :: 60 300 : 8 2628 bh 


* 1 * 
** 1 1 P : 
7 4 9 8, . N ; 1 
- ; + UC ? 3 | % 
1 e 


* 
mY 


oy. EN f : 4 . y * 


* * 4 f 
5 . $ % 
pad © — 
> ” ” x * F mY „ To * 8 4 5 2 = + Fo ze * 
>» * 3 * P | Be «6 S *. 
* 8 2 * » * * - 1 — \ + A — 
* =; A, 
5 
* 
— e 
* 
F | . 4 
. * 8 5 
0 * 
* * 
4 + 
* EIT * 1 


. 


WW 


4: 


5 g 22 1 
1 


3 


1 3 
3 


* 
1 


* 


5 1 6 4 
* 1 


x0x12 :: 15: 


» BO „ 
43 1 Se 11 
Pa 2+ +. 98 | | 
33 * £7; 9 1 8 
5 1 4? TAE * 1 
. „ 2 
"> I \ ent 5 


3 . 
ent Ut 


5 
5 


4 ier. 55 


7 X * 
5 #4 


4 + 8 
-- 4 


4 SS 0G br. E I 


* 


© : 2 
4 2 7 ws | ö 
75 CH o 5 f 5 ; | | | 5 
: N : b ; | i : a oo * 
7 


210 oof ane» x * er wo . $19: OY * 


* lonld +4 1b. eek how wg ſoa of Omer 
| * TEES 1 w 1 

"Sc NV. B. * thel. 2. ulti- 
plication of vali ions. 55 e 


See n=. -© uu ww .cv. 


# 


8. 


& FM * * 


- 2 'T N 11 ; © 9m * A 5 | 5 1 ; 
3 F be * 


422 r* 6-0 
* 


SSF N g 22 


ULGAR FRACTIONS. 


4 


* 
7 
o 
+ 


— 4 1 
— ec 


J 
Thus, ſuppoſing the line AB. to 


one ell, mile, or one 


£4 
- N va 15 
5 * 
* 
; F 
4 , 2 : 2 * 
9 3 
4 » * 
b 3 me 5 g 
KA ; * 
„ eas ; 
3 
— 


- 
G 


; 
| 


L 
1 
* 


BST 
fi 


es 
Fo 
$ 


E | 
W co g 


T 
13 
* 

.» 


tor, So the numerator is the fraction, 
gator only the name of the fraction. * 


Wer 4 or whoſe numerator is * Ia its —— 
nator'; as, Ae 77 a AB) is properly a fraction of 
AB, as being its whole: and in the expreſſ. 
ing it by —— it is eaſily known to be a proper 
fraction, by the namerator 3 being leſs than the, _ 
minator 5 
Definition 3. An improper übten M equal to, or 

greater than its whole, or whoſe numergtor is 2 95 
to, or greater than its denotninator ; 5 as, 5 or 


AB is ern one e whole ; but as has a nume- 
rator and a denominator, and expreſſes parts of a 
whole, it is 4 fraction, but improperly ſo. The 
fame way Ak is one whole, and of another whole; 
but as J expreſſes parts of 2 whole, ine fraction 
| improperly ſuch. . - 

Definition 4. A ſimple fraction bes but one nume 
rator and one denominator; as $, or . 
Defnition 5. A compound fraction Joins two or 
more ſimple fractions with the icle of, and i is the 
fraction of a fraction; as 4 of ? 
Definition 6. A. mixt nomber is. compoſed of a 
integer and a fraction; as 83. 
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mint number for its Ne * re 
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aftly 4 70 n enominator of the given frac- 
tion. 2 cannot be reduced to a ſimple frac- 
tion. whoſe 4 ehominator is 5, | becauſe 2X 5=10 can» 
not be exactly divided by 13; but in ſome caſes it 
may be made a complex fraction, and written thus, 
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ſar multiplied by ihe quot, is equal to 24) ½ (3 

— 3 viz. 24x3=72, and: ou. 300 & 
> therefore 24x3==30x2, 


pat ee "eg 36 323 2 
ON. B. 1. If the anal divides are peice. to one 


— in the ſame ratio that can divide. de di- 
Thus, if 2 and IJ; which are prime to one anothe; 


if it were ſuppoſed, that two inte 
pon gran 8 and 24 in the ſame ratio as 36 

to'24, could exactly divide 72; the quotients would 
— 3, and in e e, which i 
1m 5 
NB. 2. If two quotients reſult from one Aividend 
divided by two diviſors, the greateſt in the ſame ratio 
_ can, divide it, thoſe quotients will be the leaſt 

ble integers in. the ſame ratio 

"Thus, if the dividend be 72, and its diviſors 36 
and 24, the greateſt, in the ratio of 36 
to 24, that can divide 72, the quotients 360 72 (2 


rr 


in the ratio of 2 to 3. For if it were 

poſed, that other two numbers leſs — 2 and 3, in 
the ratio of 2 to 3, can be aſſigned; then the divi- 
dend, divided by theſe two ſuppoſed numbers, would 
quote two numbers, each of which would be a divi- 
ſor of the dividend 72, in the ratio of 36 and 24, 


CFG 
A mukiple of any number, is the produſt of tha 


This 


"i 


- Thus, eee a aun 
multiples of "Are 3, 6 be." 145 Sc.; E 
of 4, * . 


1 1 0 * 4 + # 11 5 
| To find We jib mips @ of 67 mae vert 


numbers. 

1. If the lea null ; of two tiumibers only bs 
fought, divide either of the given numbers by their 
peck common diviſor, and multiply the quotient 


en number, and 'the vill bs. 
Lad ice nk | Ft : 2 77 
Thus, to find tlie lea 1 ip of 24 ad 363 di 
ou ye a6; e — 
common mea- 120 24 (2, 40d 2656875 
re of 24 aud 36, and 13) 36 (33 ard 324872 
— y the quotient 2 - e | 
TX. produc & 72s the lat ill, dentnd- 
3 
by PR 22 mulnpie, AS 
e I ſhall hey, 1. that the 
30 tumber thus found is a multiple of the the two given. 
numbers ; : arid, 2. that. no number that is 50 than 


. = S fa |. & f- ns „ 


(3 

in re 

vi. ber if the two given numbers be 

iid ll greateſt common diviſor, the quotients —_ be inte- 
di- gers in the direct ratio of the given numbers by the 


D corollary to problem 2. ; and conſequently the 
— duct of the firſt given number multiplied by are 
ond quotient; 3 
i number multi the quotient, e na- 
ue of kc ionals ? therefore that pro- 
hat doi ug 80 e both the given numbers. 
; 2 r 


* 


us, 
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þ 8. are in che cine nn, 1/24 and 36, vt. 
| con- 


236 Hts 85 coro 
abend th eee ee 
— the x Rn VIZ, e 2=72. Thus 
multiple of 24 — 1 80 
ſay, that no num which is leſs than the 
——_— can be a multiple of the two gi. 
ven numbers: for if we ſuppoſe any leſs number to 
de a common. multiple of the given numbers, that 
ſuppoſed multiple, divided by - two given num- 
bers, would give two. quotients directly proportional 
to the two given numbers, leſs than the Leal num- 
bers in the ſame, ratio; which is abſurd. Thus, if 
W that any number leſs than 72 is a 
multiple of 24 and 36, that ſuppoſed multiple, di- 
vided S . would quote two integers di- 
rely proportio to a4 and 36, RES Md 
ka the leaſt ignabe ite fame ratio. 


dur c 0 * 0 4. 1 4 * — 


Falk 


other, their product is their — maltgh 
Thus, 35 is the leaſt multiple of 5 and 7. | a 


I. If the leaſt multiple of three numbers is want- 
ed, firſt find the leaſt . of any two of them, 
and then, after the ſame manner, find the leaſt multiple 
of the multiple found, and the third given number. 
Thus, if the leaſt muiiple of 24, 36, and 54. 
be demanded, firſt find 
the leaſt multiple of 24 180 72 (a, 6 
and 36, viz. 72, as in 8) 54 (Jo 900 e e 
the laſt example, Pro- 
ceed then the fame way to find the leaſt multiple of 
72 and 54, either —_ -72 by 18, and multiply- 


ing the quotient 4 or divide 54 by 18, and 
multiply the. quotient 3 _— either way you find 
wg * * multiple of "00 36 ang 5 


III. If 


5 era. 7777 


m the leaſt air 


vo: F 
ultiple of * of dien as 


| in the laſt example; and then, after the 
ner, find the leaſt multiple of the 85 l es 
aud the fourth given. number ; and 4 
' W fixth, or ſeventh, Ge. 3 
5 M. B. I any 'of the given aun $16 an 
be, or Gir; of any other of the given e 
8 
that aliquot part may be omitted in the operation. 
1 3 I, Demanded the leaft multiple of 2, 3, 
| * > an 12. ELTT Y © {hp wo 
Becauſe 2, 3, 4, and 6, 0 0 of them ali 
of 12, I omit them, and conclude that rache 
t multiple ſought. OI | 
4 2 — 2. What is the leaſt multiple of 
, 24, 36, and 3 
, Here 1 neglect 4, 6; 9 A 76, deus wile 
wem z an aliquot part of ſome of the other given 
numbers; rennen 365 
and 54, as before. 
. eee To find the leaf} multiple of a, 3 | 
0 72, 1089. n 5 
* . 36) 1 108 TA -and oh Shan 16 
? S he Hef? monte” 30) 72 G, 93 
= of ies and 72, 4 in | * | 
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N 1 To reduce KaQions to. their 
6 i common denominator. 
| The leaſt _— of all the denominators, 6 the 


4 " "Divide this common Salah ty the 4 
1 tor, and multiply the rr by e 
k il Te er ons, 7 and —_ th e 2 write 
A ds 12 = "The 


rate denorhingtor, jo you 
equivalent to the m— e, f 
ey ang: na * * a „ | 4 ig 


4 1 3: i 415 1, 3. 

1 . 12 
id, neglecting the er 

every one of - 

vr 18, 1 take 36 for the | 


to: a numerator to 1 
tp. the given frac- 


fraction may 
175 e e fe 
by t, the product 18 is the new nutnerator; ſo 


It is the Girl new fron. In like manner, to find 
numerator — the ſecond 4s 3 that the 57 
fraction may be equivalent to 4, diykle 36 4 
eee the guy by 3, © the duet n 
merator ſought ; fo .,, GC.. 
g 2 1s 2 For the new nner 
ſame proportion to the new numers- 
ſt be F 
umerator. Now dregoing operations are no- 
thing elſe but fo mapy appt: of 8 8 1 
For * 8 and a eee | ein 
* 2 is 36=I4+ - 1 e | 
might ay, If the denominator 18 _// = 
give the pp mg rare 17s what * * 
tor will 36 give? and multi ap 
iy by 365 10 vide the 99 —— HE, 
as in the margin. 1 : ah a pris 94 
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. your fractions are” < 


: A Worrion "of: voten Funct be 


A 


* * * 8 VS: 8 a * 
. 5 3 24 8 * 
hid pc 26 
* 4% . 
4 t 


33 


& 193 
by 17, 38 
. ha 


36 0 


122 8 a er 
N added, ſubtracted, c. nes Metal 
gin w add or ſubtradt, &c. fraftions, EE Sh 

' 0iferve 1. If you have integers mixt wich your 
fractions, firſt of all reduce the to the 
of a fraction by corollary of rule 3. ot redute'yeur 
integer to 4 . 
the given fraction 9 
. 21 Jo — 


2: mae | 2 


. 3. 13 you have See fraetions, reduce 
tem 10 ſimple ones oy rule 4. Thus, LA of = 
; Obſerve 4; If your fradtions are expreſſed. in ny 
vote ogy. Now: may TOES. them to their loweſt 
rerms 

n TUE firſt bbſerves are abotorely necelRiy ; : 
the wy N 8 to r more 


* ++ ih 2+ 


0% a5, * 


A 


um 
"I your fractions n been 33 

tor, (if they are not already ſo), and add the 
numerators only, continuing your common denomi - 
nator, 


2. rauen are mats cally wed, 1 ey 


reduced to their leaſt 
N appear by the following examples. 


Ex. I. What is the ſum of Fir! Anu. 11 
Ex. a. What is the ſum of 7e 


Fuse. eee ee 
On NLF AIT. 
Ex. 3. What. is the ſum of U 2 


: e * 


"or. WF N 
Dee Demanded the ſum of 634-43 . 


| if IH nb Hart 


4 114 + ec TY e ei 
r c=14$. e 1 
Or, 34 of J A= $- | i? = 
Ex. G. Demanded the ſum of 1434-8 ?. wi 
Aff. IH Hb ien 
or, 4+ FAM n 

Ex. 7. on the _ of a 2 8 


: 2 * 
» 1 £ 
£ * 
Wo 


The citation hs hee Miter ans. 
auler. + rule 1. c rule 6. 4 rule 2. ans. 


Here, in example 1. my two fractions, 1 and 1 
having the ſame denominator 1 5, I boy the numera- 
tors 8 and 3, uren; Þ the ſam of the 
two fractions is . 

In example 2. my two fractions, 1 and 5 having 


a * viz. 4 and 8, I reduce the 
fractions 


common en 3. ® vi 


+. as — 1638 8 13 #4) 


- Sz 99. 299% ſy na ad pos md. awe 


8 EA * 


| and the ſum of my two fractions, viz. 


„ 


Aue of 3 ne at? * 18 


115 
gaclone to a common ran VIZ. 

the common denominator : then I multiply the nu- 
merator 3 into 8, the denominator of the other frac- 
tian, viz. p$=24 ; ſo 14 is the ſame with J. Af⸗ 
ter the ſame manner I multiply the numerator 5, in- 
to 4 the denominator of the other fraction, viz. 5x4 
=20 ; ſo 43 is the ſame with f; and inſtead of E. 
8 1 have 3241-32 ; which fractions having a com- 
mon denominator 32, I add the numerators 24+20 
=44 ; {© the ſum of my two fractions is $4; which 
being an improper fraction, I reduce to a mixt num- 
ber, viz. I divide the numerator 44, by the denomi- 
nator 32, the quot comes out 134: and here the 


fraftional part, 32, being expreſſed in compoſite 


terms, 'I reduce it to its loweſt terms, viz. 1 divide 
both numerator and denominator by 43 ſo 


3 6 
"> 


— 


But may be more eaſily added, becauſe 8 is a 


multiple of 4, and, by rule 8. may be a common 


denominator : therefore ſay 4) 8 (2, and 2x3=6, 


the firſt new numerator, wy W- the com - 


mon denominator 8, we have g, t to the 
firſt of the given fractions 3, of the Ln denomina- 
tion with the other given fraction f;; ſo 1 add the 
numerators 6-5, and under the ſum 11, I write the 

denominator 8, and have M for the ſum of 1 
and reducin IL to a mixt number, I have 18. 
3 4. I firſt of all reduce my mixt num- 

» 64, to an improper fraction, , by rule 2.; and 

— inſtead of having a mixt number, 63, 2 5 
ſimple fraction 4 to add, I have two ſimple 
viz, M and 3 to be added; — hecamertal the. 


ſame as in example 2. 


In example 5. I firſt of all reduce my compound 
fraction 3 of Fo a ſimple fraction ; and then, 
inſtead of a ſimple fraction , and a compound Re. 
tion F of , I have two ſimple fractions 3 and 1; ſo 
wok} is. again the ſame as in example * 


N . eee lons, 
1 | duce al the three p« common dens 
minator, by rule 7. vis. 3 the common 
denominator : then 1x4 $z=32, the numerator an- 


o #4 
| 2 the numerator of my ſerond fraflion 73 ſo 

| | JEN 1 
ing 0 6, the numerator of my third Kuchen g f 
then my three fractions, 
-+#, and theſe laſt three fractions b ving the 

_ common denominator; I add the numerators thus, 
Saris. . che whole work bud, this 


__ 


then 1 the numerator anſwering to 
A o Again, 218181584 the nn. 


ing ro 11 ; fo 

2==1032, the numerator werin to 17 

Eo e e e {HHH 
and writing the common de- 

nominator 1728 — — the ſum of the nutſerators 


4728, we have 1 
oi Rn, 


But the work Is more eaſy and exp: if the 
Siren fractions, n 
i rule 8. and then proceed 


as before. Thus, the leaſt common multiple of the 
Sn m6, I2, do _—_— 


J 


I — * — adi a * 
* - ty * * 8 1 r GGG N * 
17 %® 5 9 282 3 N * * fot Ha. 
8 N * , 5 N 8 9 
: 4 * Y * 
* 7 we Fi * 
x 
* * 
* © 
: Hi * 
| * 
: 5 g . 
* * . 
< 4 * 
x * | * A 
* * * 
# 
1 


fwering to 1, the numerator of my firſt fraction 4 
: then zan, the numerator anſwer. 


uis. 9 the coriumori denominator: 


1 * 


Pen re 


» 


"And, ty, 205 72 Prey and 
Z. Thus, the three 
2 and writing the common | 


: 15 l nll mubers are more eaſily nan: 
than 3832 ones, it is highly convenient, though 
— abſdlutely neceſſary, to reduce your ſim ſimple frac- 
n — 


— by 1 — * 2 © — * 45 > Ws d = 
—ate IIb.) AA A = oat LOR 1 by 


rule 8 
MN. 


B. 2 | In calf of min tramabire; as in example 4. 
| may N reduce your mixt numbers to impro- 

refer ene as in the firſt operation; or you" _—_ 
add the ſimple fractions only, and then ade 
eee ee nat in he fe 
cond operation. 

The reaſon of therule is plain. For in order tothe 
adding or collecting things into one ſam, - it is not 


„ 


av „ I 


common — of Ky * is platn 7 f 
e and 8 Scotſmen make 15 Stotſmen. The f 
y, though 2 and 5 make 7, yet 2 thirds and 
8 neither make 7 thirds nor 7 eighths: ſo they 
be reduced to a common denatainator An 
they, can be added. Few | 5 ; 
8 Q der | 


ho eb e R * R * N K * 
Kt 7 * F ˙²˙ ͤ—— • é 7˙ w . ho PE 5 
V ; EN dt EG Eo Tet Dt ie ae de 1 9 WII SF * 1 Ss 5 5 2 
* . BE * 
2" 7 4 932 1 


xr” N %e Bee e 


| SonrRACTION of Velen Fraction. 


5 3 - fraQtions to'a common {5 af 
tor, if th they are not already ſo, and ſubtra& 


numerators only, coutinuing Y common de. 
nominator. : 
- As in addition, & in fabtraiion of fraftions, the 


operation is den If the faftions be reduced 10 the 
leaſt cc non denominator. 


e e fs from the 


Ex. 3. Subtract 2 8 8. 


 Bzg=ba= 
Ex. 4. . 
eee 
. Subtract 3 of 4 from 9. 

SEEDED 

; . Or, —3 of e - Es 2 

_ + Ex. 6. Subtract from 3$. FL. 

| F 

Or, NF. 


The citations of the er ee 

_ rule 7. brulet. crule6. drule 2. 04. Ant 

W. B. I. fem example To ſubtract a faction 
don * 2 


82 


from an integer. Take 1 


OO OED ᷣ er , . = RE 


8 SSS 


* 


* Pei remainder ; fwhera& the um- 

or of the fraction from its denominator, and 

you! you bye the numerator of the fraction in the re- 
„ whoſe A is the "OP as AS 


7 f 

N.B. 3. To lub a mixt number from an inte 
ger. Subtract the numerator of the fraction from 
its denominator, the remainder, with the former de- 
nominator under it, is the frational part of the re- 
mgainder 2 then increaſe the ſubtrahend with t, and 
ſubtract it _ — 3 Lace, Pau to 

part remai t. 

ſubtra& 74 from 12, ſay, 8—5=3; ſoF is the frac- 
tional part: then ſay, 1 that I — and 7 is 8 ; 
which, ſubtracted from 12, leaves 45 to which Lan- 
nex 25 and have 4d =-. 
VN. B. 4. To ſubtract a mixt number from a mixt 
number. You may reduce both the mixt numbers 
to improper fractions OY and then 3 
in example 2. T = =#H- 
t$=144. Or, * 

Reduce the. annexed fraftions in * two mixt 
numbers to a common denominator; and if the nu- 
merator of the ſubtrahend be leſs than the numerator 
of the minuend, under the difference write the com 
mon denominator ; ; to which fraction . prefix the dif- 
ference of the integers. Thus, 76-547 II 5 
= | 

But ie Whew the annexed fractions are reduced to 
a common denominator, the numerator in the ſub- 
trahend be greater than the numerator in the minuend, 
ſubtract the numerator in the ſubtrahend from the 
ſum of the numerator and denominator in the minu- 
"0 under the difference write the denominator, and 


> 22 e 


* b 


do that fraftion prefix the differen 
gers in the minuend and ſabtrahend. Thus, 71— 


eit. Here, having reduced the 
855 N and Ig, x fy, 10 from 91 
cannot, but 10 g+12==21, there remains 11; 
ſa 1 write JI: then I come to the integers, and ay, 
1 that 1 borrowed and 5 is 6, and 6 from 7 leaves 1; 


1 prefix to +». and conclude, that 74—55= 
1 b fan of the ll is the fame ay in addition. 


22 dune erbt at e da euch 


MurriPiIcarIOn of VuLoan Faacrions. 
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unn the pamerators. far. the numerator, of 


— ee for ** 
2 c 8 1 BE. 
: „ 2 * 4.5 


-{ LATE; F fr . LEE 5 
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* 
DOS AE 33: 46 * £S; + #46] 
»&-& KEI 8 * "Ef 5 + 4 
* 1 4 vg 4 
8 n 2 1 . 34 
4 >. + #4 (FILL. * * BS 


b ; 2 * Bs 5 #7 © 
SBS * 2 © + a6 SG < 7 


1 | 

5 N. $2; from A: 2 77 To wa RM 
by an integer. Multiply the numerator by the inte- 
ger, for the numerator of the product, and continue 
the denominator the ſame. 

NV. B. 2. If any fraction be multip lied by i its deno- 
minator, the product is a whole 4 equal to the 
numerator of that fraction. Thus, s · For 


1 5 ras of the rule is plain. For if 3 and f are 
ö pr git by ft A . — ay 


CORO L. 


” 5 of the inte! 


I KK _ £4 


1 F „ 
4 4 <P ESE 3 * ©, Ko 


0: * 0 1 1 41 


e eee. fractions to ſim 
8 3 of the compound frac- = 


# "Scholy 1. If the numerators and — 5 


two equal fractions be multiplied 3 pro- 


ducts will be equal. | 
Thus, if „then will xr 5=12x5. TS 5 85 
For ſince g, if we multiply both by 12, by 


N.B. 2. urns” and, again, mukiply. 


ing the equal quantities 4 27p: by 16, we have 


„ | 1 
_ Corollary 1. . we may” account far thar fa- 


nous property of four numbers in geometrical pro- 


portion, viz. That the product of the extremes is e- 


qual to the | produft of the means. Thus, if 


412 :: 5 3-15, then will 4x15=12x5. For ſince 4 
has the ſame ratio to 12, that 5 has to 15 therefore 
r, and qx15=12x5, by the above ſcholy. - 
Corollary 2. Of four pro al numbers, if any 
three are given, the fourth may be found.. Let the 
four proportional numbers be 2, 12, 5,15, and the 
number wanted be repreſented by x : then if the firſt 
term is wanted x : 12 :: 5 2 155 therefore & 


Can If the ſecond term is in wanted, hen 
4512521561 therefore === lz. If 


the third term is wanted, then 55 itz 42408: 153 
therefore x=ZZ=$5= If. the fourth term is 


wanted, then 4 1221 5 K* therefore K 


5. In ſhort, when one of the extremes i is te- 


quired, divide the product of the means by the given 
extreme: RR is 


r a 4. 
Fa i - 


HO 185 


, 2 — — — MZ 
PERRY » a. | HF. 
* Show 1 Cal 
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- 2 — 
K — 


Gabe, emen, de, ene 
given mean. — 2. ee ee 


erators, 

e — —— 
9 nd fractian. For example, If 200 lb. of 
'weigh 50 ar abs 120 lb. of Lyons 

ka too Ib. at Roan, and 80 Ib. of Roan 100 hh, 
at- Tolouſe, and 100 lb. eee 2 at Ge- 
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tipls a; wit: the numerator of the 
1 - dividend: by the denominator of the divi- 
or, for the numerator of the quot; or news « Bo the 
Uividend by the diviſor reverſed. © : 


© Example 1. Divide g dy 3. D Ui. 
T 5 Fei. 
I Divide 8 by 3. 39.7 i=. 1 
2 2 7 De Tl =- X3==12. | 
. 3 


N 4 * 
g f _ 8 s l > 8 Ws 
A 7” wy . ws * * ; . A A : 
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24 Bote er 55 b 
or, L i. 
Ex. 6. Divide J of f by # of it. e de 


"Or, 2. I- eff 
Ex. 7. Divide 91 by 21. H 32 e 
ii rs· | 


Or, 
NB. 1. from example 2. To divide an — 0 
by a fraction. Multiply the integer by the deng- 
minator, for the numerator of the quot, and chang 
the numerator of the diviſor to a denominator in 9 
quot. 5) 15 A. _ = 
* 5. 2. from example 3. T6 divide a fragion by Nl 
an integer. Multiply the Genomigator by the inte- 1 
ger, for the denominator of the and conünue 4 
the numerator the ſame. | | 
The practice of this rule, is nothing elle but redu- 
ting the fractions ta a common denominator, wy. | 
_— the numerators. Thus, if 3 divide 4, re 


= 


cy *® 


ng theta to 4 common denotninator, 4) # = oo 
ö 19 13 EEE? For EY REY 12 zby 10, the = 
N * E + + ta * 7 I 
e 


x . 


. If any number be multiplied by 
„ be product is leſs than the 


d. Thus, 


multiplican 
ultiplied produces and #2 multi lied 
55 produces , and if any T7 15 dwided 2 


proper fraction, the quotient will be greater than the 
dividend. Thus, 8 aivided by &, quotes Ry * 


L quotes 14. 
The reaſon is plain. For in multip T'is 


to the GN as the a is to * AN 
, duet; 


4 
+> 
J 
* 
= 
wore 
* 
- 
* 


duct therefore if 1 be greater Ones. me 
the multiplicand will be greater 
. tn like manner, jo Grid, „ 
the dividend is to the the Uviden 3 eee 
e, vidend will be leſs than the 


It will not be improper to obſerve, in this 
— han v 
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\ Having fiitd the arithmetic of rations, I fl 
(on 1tne 0rd wot — 


e de alk uſe in cur following dofirine, 

e 8 
Rur IX. To reduce the known parts of an = 

N Ned 5 b Ne 
© Reduce the eu NPE to the Hom, 
the numerator f the fraction and the number 
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tion, ia its leaſt terms, be 33, or 27, the equivalent 


* 8 * 


e 
For 

* Inſtead of dividin 27, we firſt divide 
9, and „ — 
of dividing by 81, we may firſt divide by , and then 
divide the quotient by 3, «xd kan divide the frog 


* = _—— | £34 r a oo. . n _ 


quotient 2 or, in a word, whatever power of 
; — — 9, GUCCS. the denominator, Ade 
the numerator firſt by 9, and then divide the quo- 
tint condunally by 3 3 as oft as there are units in the 
index of that power of 35 ; then the firſt quotient will 
the repeating figure will not 
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25. If 3 divide a circulate, where the circle is not 
a multiple of 3, the quotient will circulate thrice as 
many places as were in a circle of the dividend. 
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=044711378,044711378, ; 
For when the firſt circle is divided by 3, en 


leave a remainder of 1 or 2. Now, if 
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be2; and when a cn e 
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286. If any prime number, except 2, 5, or 3, be 
the denominator of a proper vulgar fraction, the e- 


 quivalent decimal will be a pure circulate. Thus 


Ir og, og, and thus 1428.57, 1428 57, 

27. The number of places in a circle, will, even 
in the examples where the circles are greateſl, be 1 
leſs than the number of units in the prime denomi. 
nator of the given fraction. Thus, 7 dividing any 
-numerator, may leave a remainder of 1, of 2 of 3, 
of 4, of 5, or of 6, but cannot leave 7. | 
228. But very oft the number of places : in a circle 

will not be ſo great; for if the denominator of the 
given vulgar fraction be an aliquor part of 99, or of 
999, or of 9999, or of any number of g's written 
one after another, or an aliquot part of any number 
of 9's multiplied by 3, or multiplied by 2 or 5, or 
by any of the products or powers of 2 or 5, che equi 
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circle, as it takes 9's, written after one another, to 
be a multiple of the ſaid denominator, - Thus, be- 
cauſe 11 divides g, we may conclude, that when 11 
is the denominator of a proper vulgar fraction, the, 
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Tue anfwer in this operation, viz. | «6196 inches 
add 126 lines, is the fame with 390 feet 36 inches 
and 126 lines in the former: for if you reduce 56196 
to feet, g by 144, the number of ſu 
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remainder is ſolid lines. Again, the ſolid inches die 
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is ſolid inches; and, again, ſolid feet divided by 
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product divided by 5 or 1296 "quotes ſolid 
yards, by Ne g.; and the remainder divided by 48, 
quotes folid feet (a.] and the feeond remainder 
multiplied by 36, produces folid inches (60. 
XX. Lineal Yards into ſuperficial lines, and the 
oduct divided b Y 432X432, or 186624, quotes ſo- 
id yards, by N* 8. ; and the remainder divided by 
6912, quotes end feet Cc; and the ſecond remain- 
der divided by 4, quotes ſolid inches (d); and the 


lines 2 multiplied by 432, produces ſolid 
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XXI. Lineal feet into fuperſicia) inches, and the pro 
duct divided by 144, quotes ſolid feet; and the remain- 
der multiplied by 12, produces ſolid inches, by N*8, 

XXII. Lineal feet into ſuperficial lines, and the 
1 divided by 144144, or 20736, quotes ſo. 

d feet, by Ns g.; and the remainder divided 
* 12, quotes ſolid inches (/ and the ſecond re- 
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7 Of fold Meafere: 4; 
miindernaultiplied by 144, produces ſolid lines (a). 
i. Lineal inches into ſuperficial lines, and tha 

r divided by 144, quotes ſolid inches; and 
the remainder multiplied by 12, produces ſolid lines, 
|| Dems. Ta 6 plac of tiber, whols laggk bs 

17 feet 6 inches, breadth 1 foot 11 inches, and thicks - 
neſs 2 feet 7 inches, how many ſolid feet? 
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Here I firſt multiply 17 feet 6 inches, by 1 foot 1f 
inches, as formerly; and having found the product 
33 feet 78 inches ſuperficial, I multiply it by 2 feet 
7 inches lineal; ſaying, 35 ſuperficial feet into 2 li- 
neal feet, produces 66 ſolid feet, and 78 ſuperficial 
inches. into 7 lineal inches, produce 546 ſolid inches, 
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In like manner, the ſum of the ſolid feet, increaſed 1 
with 1 that I carried from the ſolid inches, is 48, - 
27 make a ſolid yard; wherefore I carys 
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ſuoted — of three places, by NA.: 
| ware circulate of three places, divided by 3, wool 
quote a circulate of 3x3, or nine places, by No 25. 
In like manner it may be ſhewed, that the ſecond di- 
| viſion, if continued, would give a circle of 81 places; 
for ſince 9 is: the diviſor, we may divide the divi- 
| dend, which circulates nine places, firſt by 3, and 
| then the quotient by 3 again. Now, the firſt _ 
ſion would quote a circle of 27 places, and the ſe- 
| cond a circle of 3x27, or 81, places. 
| Han by if a circle of 81 places, reſulting from the * 
or ſome of its powers, continually, be 
ip y 27, the circle will be contracted to 3 
cap 5 Mn 0 to N 25. ; for ſince 3x3x3=27, 
we may, inſtead of multiplying by 27, multiply firſt 
by 3, which will ſhrink the circle to 4 of 81, or 27, 
laces. Again, if we multiply the circle of 27 aces 
y 3, tife circle of the product will conſiſt of 3 of 
27, or 9, places. And, laſtly, if we multiply this 
circle of g places by 3, the circle of the product will 
extend only to 4 of 9, or 3, places. 
But when factors conſi 'of more than two deno- 
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1, The table conſiſts of te parts, er diviſions, 
2, In the divifion od the right band; the number 
a 3 are Ree rineipal,. and thoſe on the 
. . 
© W a 
CN lbs 


hand are ſhillings of principal, aud thoſe on theJeft 
2 1 n 1 per ch . 
1 „ on of? gow 22 
4. In "the diyifion” on the left hand, the numbers 
on the top are ſo many pounds of „ in- 
creaſing in a” decuple proportion Frog L156 
L. 10,000,000, the increaſe proceeding fram che right 
band to the left. vl 2 
S. The numbers vacthe Tighths | XIE 
gits, by which every ſum on the top is ſuppoſed. to be n 


multiplied ſeverally; and therefore e bet 3 
the name of multipliers. _ „ 
6. The numbers to the leſt of the Ait 1 ure Ihe = 
reſpective intereſts, at 32 e "oy ' 2 
| ay, of the principal ſums on the top. : 
7. The numbers in the other lines are the pe 
Ab the left of the digit 1, multiplied Seetal 
ly by the digits on the right hand; and are therefo t 
the intereſts, at 1 per cent. per annum, for 1 day, of 1 
the products of the principals on the top multiplied 7 
dy thoſe digits reſpectively. Thus, right under 
l L. 10, oo on the top, and in a line with the digit K | 
on the right hand, you find L. 1: 111313 Which = 
is the intereſt, at 1 per cent. per annum, fot 1 
| day, of L. 40,000, i.e. of L. 10, O, becauſs 
. L. o: 5. 54 55X4=L.1: 1 1 Ds 
| Fs _—_—_ are given in pounds, ſhillings; Le 
q1 * penny, and decimals of 'a 7 3d. | 
[4 | The : 73ds ard decimals are introduced to avoid K. 
„ | 


- 5 
Ar by. „ 
97 . „„ 
£ V 7 ASS 


, Ix EW 
T 


*. 12 


ſmall fractions. And how far they anſwer this 
appears by conſidering, that intereſt com- 
Be. Or one A age RING year is 71; of 
the IS” yon ar #6 intereſt at 1 er cent. 


The way then to caſt up the — 1 is, to take we A 
nde principal, i. e. to divide it by 73, to multiply the 
quotient by 2, and to divide that product by 1000. 
ow, the principal divided wy 73, quotes pounds, 
illings, pence, 'and-73ds of J puny. When this 
| _ quotient is doubled, and divided by 1000, the next 
= quotient or anſwer comes out in pang, ſhillings, 
= - pence, 73ds,' and decimals of a 73d, ' 
al 9, The year is here always ſuppoſed to be 365 days 
. neat; ſur no more intereſt can legally be charged for 
= leap than for a common oy : ſo that when'the days 
= R 365, - dhe 29th + Jary: is not to be num- 

* ed. ene ah „00 ws 18 
= = By the rae is uideſtood the rare por cet. per 
* 10 In computing intereſt, when there'is occaſion 
frmultipliecs of two or of three figures, and the prin- 
cipal at the ſarhe time conſiſts of divers denomina- 
tons, the operation may be facilitated by reſolving 
theſe multipliers into their component Pry as in 
the following table. : 
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| into 8000, £00, 4s": | 

2. One article of intereſt is to be coll 

the table for every conſtituent” part of the pounds in | 

the principal, one. for the aillin and one for the | 
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PART ION 4 DIRECTIONS. ft 

1. When the rate is 5, and the days 1, collect the Il © 

Intereſt of the ſeveral parts of the principal from the | 
table, and add them into one ſum. | 73 
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The intereſt; at 5 per cent. per annum, 
5 FL: 2 11 : 9, will be found to be 
28. 11 d.; for L. 1064 111 SL. 5322 118 4, 
the intereſt of which is 28. 11 d. 
' The reaſon of multiplying the principal here by 5 
is evident... For the intereſt at 5 per cent, per annum = 
of any ſum, muſt be equal to the intereſt at 1 per | 
cent. per annum of 5 times that ſum ; aud at S per 
cent. per annum it would be equal to the intereſt at 
1 pen cent. per annum of 5. times that ſum; and ſo 
on for any other rate. 5 
3. When the rate is 1, and the days any other. 
thin. 1, multiply the principal by the days, ang om 
the table ll the intereſt of the product. 
Example. "The ititereſt, at 1 per cent. her annum, T 
for 13 days, of L. 1009, will be found to be 78. 1 d. 
35 73ds; for L. 1000 * 13 L. 13,500, che intereſt 
of which i 18 7 8. 1 d. 35 73ds, or 7s. 1 12ths.. 
The reaſon of multiplying the nas here by 
the days, is the fame as of multiplying it in the pre- 
ceeding example by the rate ; for 13 days inter of 
any ſum muſt be equal to 1 day' l intereſt of 13 times. 
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ien um: ee 


nn oat d has FR nid. tuo genera corollarte 


— may be drawn, viz. 1. From explan note 6, 


1 1 per cent. ge in 1 


any ſam, is equal to 1 
= reaſon of particular den 4. That whe 1 


at any Ae number of days of any ſap, 
is ee per cent. per annum 
1 = of the product of that ſum multiplied by 
bins 6f the rate and days. And both theſe corol- 
n unite in 


needleſs to the Join the particular 
new date: the 

much better; 
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upon which the money is placed ; in the third, the 
ſums paid and received, and the balance in the 
fourth, the number of days from each tranſaction to 
and in the fifth, the product of the 
every tranſition muttiptied by the crum- 
ber of days from it to the next tranſaQtion ; add theſe - 
products; multiply the ſum of them by the rate z 
and the intereſt of the product thence: col 
lected from the table, will be the intereſt dus on the 


poſe be diſpoſed into five columns. . 7 


whole account; — as in the n. * 


Date. 
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10 e the 17 men. This L. 146,000 
_ ine ſur it of gives 
a new product of L. 73 „ooo; the 5 ok which, 


the leaſt Radion, even 1 day's intereſt of the 4 12ths 


In the firſt N been leſt out; as it muſt have 


been, by ſpecifying the particular ſums of intereſt 
due at every — oj which method, however com- 
mon, muſt occaſion, not only a great deal of unne- 
ceſſary labour, in calculating, or collecting from 
tables, but alſo the loſs of a fraction at almoſt every 


new date; which, on a long account, may amount 


to ſomething conſiderable,——And there is this ad- 
32 vantage, 


387 1 1% 6 89} 2% 190 4% 


1 7a ccc 


vantäge, in keeping a column for the days, that 

they — be Rd up as here, for a check, be- 
fore the products are made out: for if their ſum 
does not agree to the number of days from the com- 
mencement to the end of the aceount, there muſt be 
ſome error amongſt the particulars; which may be 
rectiſied before it goes further o. : 


I. If there be advance on both ſides of the account, 
and intereſt charged by both parties, let the ſeparate 
paper be diſpoſed into ſix columns; the firſt four as 
in the former ſpecimen ; in the fifth, mark the 
products when the balance is on the debit-ſide of 
the account; but place them in the ſixth when it is 
on the credit : ſide; and add the products in theſe two 
columns ſeverally. Here occur two varieties. 

1. If the rates are different, multiply the ſum of 
each column of products by its reſpective rate; then 
ſubtract the leſſer of the products thence ariſing from 
the greater; and the intereſt of their difference, col- 
lected from the table, will be the balance of intereſt _ 
due on the whole account, to be placed on that ſide 
of it whoſe laſt product was the greater ;—as in the 

following ſpecimen, 


: E 44 : : : ve; 7 b "3 3. + $ 


* 


* — 7 * 220 * * 1 
* 
1 * * - £ - 4c 
* * 8 1 9 i 77 
* - 3 
< * - a Is 4 4 F 
4 2 
7 ; 1 
5 EM * ' { 5 IF th. 4 * 
. Fe * 


LS x? 
oF * * * 
1 6 3 
1 . * 5 
” * * x £ 4 
52 
BE ns of * 
4 2 N (3-3 + | # 1 
4 # 
1 4 * 9 EL £4 * 
* 6 # E * Pl ry £ 
* . 
2. * — of - 
33 . £25 388 
4 
* 
en 
- oo © &; 
* 
* 
* 


** 
gr — 


8 


— . 


— — L< 


4 
* 4 
SS. 
WM 
* 
1 
13 
4 
1 
=o 
-. 
4 
bY ' 
l * 
j 
_ N 
4 s 
£ $ | 
3G. 
zag . Iz 
LY F 
| 
|} 
Fa. 
i 
l 
11 
1 
* 
l 
11 


* 


2.5 A "5 


- CT EY K 5 
+ 


SN x 
LY 


. : : 
ws ER ES. 
- * \ 
$731 1 bio as + of 
2 4 9 8 ; 
Dee. 6. 


" l p 
8 | | 3 


* 2 * . 
„ 


* 


* - 7 0s X- 56 


3 
da, and 4 pon the credit, The ſum * the pro 
3 dufts-of che former, L. 96, 762, 108. multiplied by 
”  thermeg/is L. 483,8 12, 105. ; the ſum of the pro- 
Aautts of the latter, L. 97, ooo, multiplied by the cate 
% is L., 388, oo; and the difference of theſe pro- 
duct is L. 958 12, 108. : the intereſt of which, col - 
lected from the table, is the balance of intereſt due 
upon the whole account, and amounts exactly to 
Tann 6, to be placed upon the debit- ſide of the 
” atcount. For though, by the ſums of the product, 
= — is. pink, that the 7 advance 8 the cre: 
= vet the rate being bigheſt upon the debit, turns 
8 the balance of intereſt to that Gs 5 as its laſt e 
4 "© 228 L. 483,81 108. is the 


E % ine 


= 


4. If the rates be the ſame ay Fc daes, it is on- 
ly 


coy to - dts the difference of the ** of oY 3 


the roducts by the rate; and the intereſt of that 
uR, collected from the table, will be the balance 
of intereſt due on the whole account, to be placed on 
that ſide of it whoſe ſum of products is the greater. 
Thus, in the laſt ſpecimen, ſuppoſing the rate to 
have been 5 on both ſides, the difference of the ſums 
of the products L. 96,762,--108, and L. 97,000, 
is D. 237, 10 8. Which multiplied by 5, would have 
mg L. 1187, 108.”; the intereſt of which, col- 
from the table, would be only 7 d. 59 7306 
and muſt have been placed on the credit-ſide of the - 
account. „ 
To evince the truth of this method of calculatiaiz 
intereſt on accounts: In the- firſt caſe, it is-plaing 
from the reaſon of partic. direct. 3. p. 283. that the in- 
. tereſt for any number of days of any ſam, is equal to 
the intereſt for 1 day of the product of that ſum muk 
tiplied by the days; but here there is one product 
for each ſam multiplied by the number of days it re- 


mained due; and the intereſt for 1 day of each pro- 
duct being equal to the intereſt of Ghar, e for the 


time the principal was reſting, it follows, that the 
intereſt for 1. day of the ſum of theſe products (which 


is got from the table after multiplying the ſuru b the 


rate) muſt be the amount of intereſt upon the whole; 
The firſt variety of the ſecond caſe is accounted for 
in the ſame manner, with this addition, that after 
the fums of the products are multiplied by their re- 
ſpective rates, the intereſt of the difference of the rwo - 
new products, which is got from the table at one 

collection, muſt be equal to the difference of thai in- 
tereſt, as in the table, which would require two col- 
lions. And in the ſecond variety of the ſecond 
caſe, when the rate is the ſame on both ſides, the 
product of the difference of the two ſums of produfts . 
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Ane produtt of hes a nul ſepara 
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Ts me | is very expeditious * hey * a0. 
counts upon which there are daily tranſactions, eſpe. 
cially if they are free from ſhillings and pence. 55 
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8 intereſt is an addition mad to a im not aid 
when due, in proportion to the time the 
. n 
a ſum not due when paid, correſponding to the =o 
tze payment is advanced, And this deduttlon muſt be 
ſuch as will leave a principal, which, with its intereſt 
ſor the time of the advance, will exactly make u 
the ſum due at the future period. Hence the di 
count on any ſum for any number of days, muſt be 
leis than the intereſt on the ſame ſum for the ſame. 
. number of days ; for the diſcount is the intereſt of a 
of the ſam only, not of the whole : and on any 
alteration of the ſum, there will be a proportional 
alteration in the difference. between the intereſt and 
the diſcount of it at any given period ; but on any 
alteration of either the days or the rate, or of both, 
if both are augmented or both diminiſhed, there will 
be more, . or much more than a proportional altera · 
Von in that difference, as ſhall afterwards be ſnewn. 
From the general rule for calculating intereſt it was 
that the number 36,500 5 the ſame pro: 
portion #6 the produtt of the rate and days, that the 
principal bears ta the intereſt ; but in four propor: 
tionals, the ſam of the firſi and ſecond terms i3 to 


the ſecond, as the ſum of the third and fourth is ta 
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rate and days, as the ſum of principal = 

[that is, the ſam due at the future prod) i is fo the E 

intereſt. _ And hence may be draun - 3 


A general Rule for calculating Diſcount, 5 


. Multiply the ſum by the produdt of the Mx 
and: days, and divide this laſt product by b Q“ 
ſum of the product of che rae and, en added | 


to En ergo 
For example : How much a0 de diſcounted — 
1.470 2 19: 3, due 16 days hence, upon preſent - 
payment, the rate of intereſt 4 per cent. per 
an ?——By the product of the day $ 16, multi · 
by the rate 4, which is 64, "aultply the ſum 
L. 418 119: 3; divide the laſt product L. 26,813, 
11 s. by 3 the ſum of the product of the rate 
ded to 36,500 z and the quot 14s. 8 d. 
11 r which being deduced from the ſum 
Tc kg. ! Is there remains L. 418 t4: TOO 
en id — the cipal that ex- 
8 in Fog 284. 3 2 r at the 
ſame rate in the ſame number of days; ſo that theſe 
two examples reciprocally prove each other. 
That on any alteration of either the days or the 
rate, there is moré than 2 proportional alteration in 
the difference between the intereſt and the diſcount 
of any given ſum, and that if the days and the rate 
are both a an eee both diminiſhed, there is 
much' more proportional alteration in that dif- 
ference, as e advanced, may now be ſhewn 
by a contraſt of the two rules. For the operation in 
| either of theſe rules may be conſidered as a multipli- 
| _ cation of the ſum propoſed by one of two fractions, 
5 which have the ſame L viz. the 1 of 
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becauſe the denominator alſo 


'ed from an <q 
is retarded from an 


either the days or the rate, whichever of 
tered, and in a greater proportion than either when 
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— or uereſt, the — it. 
| t, the lame number 3 the 


addvion.cf the numerator; No, in the firſt of theſe 


fractions, any alteration-in the n muſt r 


Fee erw propor 


don, the fame alteration in "the numerator, muſt al. 
ter the value of the fraftion leſ& than proportionally, 
partakes of the ſame al- 
teration: and therefore, as when the numerators are 
ted, the _—_ of the laſt fraction is retard- 
oportion with that of the 
2 ſo the ar te; difference muſt exceed 
in proportion ; and as when the nume · 
„the decreaſe of the laſt fraction 
in proportion with that 
— _ ſo 3 f . muſt 
equality in proportion: but the numera - 
tors are augmented or diminiſhed in rtion tio 
em is al · 


— — 


both are augmented or both diminiſhed ; conſequent 
ly, on any alteration of either the days or the rate, 


or of both if both are avgmented or both diminiſhed, 


there is more, or much more than a proportional al 
eration in the difference between the * and the 
diſcountof any given ſum. e | 

te acernined args of this difference i in] proportion may 
n integral numbers, . expreſling the 
-proportions of paces. one — for — tab or 
N opoſed, thus. be 2 of the above men- 
tioned two fractions will repreſent the intereſt of any | 
ſum for any rate and days, and the laſt the diſeount 
of the — ſum for tbe ſame rate and days; but a 
fractions having the ſame numerators, are $0 each 
- in the e N of their denomi · 
| _ ._nators | 
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nators , 

miiator ef the laſt is be that of the firſt »thereſore; - 
if the intereſt of any ſum, at any — par 
r — by the product of the 
rate and days added to the number 36,500 the diſ- 
count of the ſame ſum, at the ſame rate, and for the 
Reg eee eee /at will amount eee 
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A The difference of the in che upper 

1 ha of theſe eight examples, is "bag multiplier in 

EF bothrules; and the proportionals b ae the 

© —divilors, taken reeiprocally. 

Inn each of the examples theſe cookiplicts and dis 
viſors are conſiderably depreſſed, eſpecially in the 

fourth, at either rate. For, by it, the intereſt at 


S fer cent. for 1 year, in place of 2788. as in the 
general rule, nn, anineigel ; and 
de diſcount of a ſum, in place of 288 28 is expreſſed 
by Ar of that ſum: and the intereſt at 4 per cent. 
for 1 year, in place of 75585 is Ir ; and the dif: 


count, in place of 282 is N. By which means, 
the multipliers being ad to-unity, the multipli- 
— rams rodes' is is entirely. ſaved, and the diviſion 
| too made eaſter by three places in the diviſor, * 
Though the multiplication is never entirely ſu · 
ved, but when the diviſors can be reduced fo as to 
have only unity for their difference; yet a ſimilar 
contraction of the operations may be made, to vari- 
ous degrees, for almoſt all the caſes that occur in 
common buſineſs, by depreſlirig the multipliers and 
* diviſors bas lower terms. A table of theſe, ſo re | 
duced all rates increaſing by 4 from to 10 per 
cent. 2. — for 1 day, freed ber of fractions, 0 
given; one to any num day may y 
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The right-hand column contains the rates, which 
for 1 day are the multipliers according to both rules. 
The next column conſiſts of a repetition of the gene - 
ral diviſor for intereſt at each of theſe rates; and the 
multiplier added to the diviſor, is always the diviſor 
for diſcount. The other two columns, in like mane 
ner, contain the correſponding multipliers, and divi- 
| fors, freed from fractions, and reduced to their lows 
eſt terms. SS 
One example may explain the whole. Let the 
rate be 34. Here the correſponding multiplier for in- 
W tereſt and diſcount is 13, the diviſor for intereſt 

| 146,000, and that for diſcount 146,013. 


Either the amount of principal and intereſt, or the 
preſent worth of a ſum not due, may likewiſe be had 
at one operation, by theſe numbers, thus. For the- 


Ga: _ Ts Pan En 585 the mull 
. and the diviſor. ia the ſame as fo 
tereſt 3 and for the latter, the reberſe. 
This alſo may be explained by one example. Sup. 
poſe the rate 55 for the amount of principal 
apd- intereſt, the multiplier is 14650 13, and the di- 
- viſor 146,000 ; for the preſent worth, the 24mg 
is 146,000, and the diviſor 146,0 3 
1 . 
e make the table anfiver 32 FL PR 
multiply the multiplier by the days, for a new multi- 
plier ; and then, to. facilitate the operation, reduce 
! and: the-dividec to their lowel 
1 "Example. To fin the intereſt or the diſcount at 
4 per cent. per annum for 292 days of L. 799, 75. 
743d. For 1 day, the di ifor in the table is 73000, 
and the multiplier 9; the product of the multiplier 


h 9 RAD by 2925 the 4 is as 3 
De . Mali, 


Then for 292 days will 5 73000 2628 
: : lower terms © 1000 36 
| | | loweſt terms | e 9 


13 of + 23x42; L. 28 15 ez i theint, 
and L. 799 7 FL 27 5 6 the diſc. 
Ikewiſe L. 28 15 63: L.27 15 6} : 36500 


A . 36500: 2700 % 73000 bf erf 
:-250-+9 : 250. 


The table continued tbr a number of day, wool 
ave the trouble of reducing the diviſors and multi- 
pliers, as in the Jaſt example; and an idea of its 
conſtruftion may be conceived by carrying it on to 
the rate 72, (but a ſmall number of the rates would 
de ſufficient in practice), and to 5 days, which is the 
ä as in 1 ; 
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182 . Principal, Kate, 2 55 Days. 8 * Intereſt. 
2. Principal, Intereſt, and Rate. 1 ſe 
3. Princi „ Intereſt, and RT: SN OR Rate. 

8 Principal, Rate, and Days. | Amount . 


Fo * | 1 * 7 . oY days, be 12 
preſented by univerſal characters, — let theſe cha- 
rafters be rh fame pon te numbers for a 
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0 e e ee 3 
1. 36,500 „ 1006 2 
wifes 146 2 15 3600's 45 and. + 
2855 36 550 Nora 2 5 196 . 
5. 36,500 : 36, -E. 0 1460 Id l 
6. 36,500-F50 2. 36,500 f 146042 14 
on 36,500-59 2 07 LOS 44602: 4h 2 Ne 
ene 1. The caſtes and. the. „„ are 
numbered, ſo as to refer mutually i each other. 
2. The firſt five relate only to queſtions in intereſt; 3 
and the laſt two, only to queſtions i in diſcaunt. 
3. The firſt proportionality is drawn from the rule 
for intereſt, and from the all propogyionalley here 
FF ap- 
4. The a es mig t have 
plied by the iſt and 7th. For by the iſt, the prin- 
eipal is given, and the intereſt ſought; and the ſum 
of theſe is the amount, the term ought by the th: 
and by the 7th, the amount is given, and the inter. 
eſt ſought ; and the difference „ ae 
ene the term fought 10 See: 
* 1 : tha Ee is known to be "1 year, or a 2 
W of years, it will only be neceſſary, in 
of the number 36, 500, in theſe proportionalities, to 
uſe its 365th part, that is, 100; and then (repre- 
ſentin g years univerſally by 0 ar will likewiſe be re- 
3 to its 365th part, nn nen 
of courſe Cry and Sax 46 
This may be illuſtrated by an exam . corre. 
ſhonding to each of the proportionalities ; in whi 
MINES. Sas AW, and = then FP 
| EE 
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— by — . The . 
anſwers it thus, 100: — 5 2: 400; i. 84 2 
multiply the two firſt term; 


by 4; e 4. 45. _ Fuse therefore the an- 


tecedents being equal, fo the e i. e. 
1135 e | 
E#62.- to | 


vers it thus, 400: 45 :: 100: 31 y. And to free 
this from fractions, multiply the two laſt terms by 
43 ano ft 2-45 ( 4% e, therefore 1598 
45x | and y==3. 6-4-3 843 5 $44 Tr tte 
x. 3. Sought r. The third proportionality an« 
Sers if thus, 400 ; 45 +: 100 f 3. And to re: 
duce this to lower terms, divide the antecedents by 
200 and the conſequents by 34 n * W 
: 7; therefore = i. 
Bx. 4. Sought p. The fourth propordonality an. 
fers ir thus, 1 14 : 100 1 45 ,p. And to free 
this from fractions, multiply the two firſt terms by 
43 then 45 : 400 2: 45 : p; therefore p=2400. 
Ex. 5. Sought p-＋i. "The fifth proportionality m- 
wers it thus, 100: 100-1 I:: 400 ti. And ta 
free this from fractions, multiply the two firſt terms 
by 43 then 400 3 400 45 :: e ſage dra 
Lnpi=qoo+ oo+ 4582445 J. 

6. Sought p, when pi is gien. The dh 
proportionality anſwers it thus, 100 +114 : 100 
2: 445 : p. 1 * to free this from fractions, mul | 
tiply. the two firſt terms by 4; then 400. as 400 
2 445 3 Þ7 therefore ee 
Ex. 7. Sought i, when pi is given. The ſe. 
venth proportiondlity anſwers it thus, 100117 * 
114 33 445 3 #. And to free this from fractions 


{4 | 2 1 


nne firſt terrr 8 -: 
4 K 445" 2 #7 therefore * g * 10. | 

Upon the whale; ta make — concern · 
ing intereſt without tables, it will be convenient, in 
the firſt place, if the product of the rate and days be 
integral, to reduce it and the number 36,500 t their 
joweſt terms; or if this product be mixt, or fractioũ · 
al, firſt to multiply it and the number 36, 500 by the 
denominator of the fraction, and then to reduee both 
the new products to their loweſt terms. By chis 
means, in place of the high, or mixt ar fructional 
numbers, that the general rules behoved of neceſſity 
to exhibit, there are found lower, or integral ones, 
1 which en bring ee 
anſwer. 
| Example 1. Suppoſe the rate 4 and. the days 4 450, 
the product of the rate and hs is 1800; then 
36,500 and 1800 divided each by 100, are reduced 
| to 0 305 and 18. 

Ex. 2. Suppoſe the rate 24, and the days 125; the 
. of the rate and days is 3125 then 36, 500 
and: 3124, multiplied each by 2, produce 73, 00 
and 625; theſe again divided each | 125, are te- 
k r to 584 and 7. 
But more — to calculate either intereſt 5 
or diſcount, ſuppoſe, for example, a ſum L. 2920, 
and the rate 24, and the days 125, us in the laſt ex- 
ample; ; — 2 82 of 8 the N is, 
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Perhaps it may be ſaid,” that intereſt and diſcount 
ought. not to be calculated ſq minutely as the forego« i 
ing tables and directions preſcribe. But let it be con. 1 
ſidered, that when one has a rule that is abſolutely ß 
juſt, he has it in his power, either to conform exact- 
ly to truth, or to deviate from it in any degree that 
is thought expedient, For thoſe, who make the ob- 
jection here, there is an eaſy remedy. | When money 
is paid: before it be due, the receiver: may abate the 
intereſt of the whole ſum, inſtead of the proper-diſs 
count. And when intereſt is paid, the receiver may 
abate the intereſt of ſhillings and pence, or the whole, 
or any part he chuſes, of the fraction of the intereſt 
due on a whole account, of the fractions due at every 
tranſaction when there is a ſeparate operation for 
each, or of the fractions of the particular collections 
out of the intereſt · table on every ſuch operation; or 
may give whatever greater abatements he thinks pro- | 
The intereſt-table may be further uſeful, in find- 
ing how much a yearly income or ex comes to 


for 1 day, or any number of days, thus. Mokigly 


8 1 
N „ 


the yearly income or expence by 100 for. every day 
in the time propoſed, and for. 
from the table, as in intereſt... 


ar \ . * 


Ex. 1. Let it be ptopoſed to find how much & re- 
venue of L. 500 a- year will come to for t day. Mut 
tiply L. 500 by 100: and for the product L. 50%, 
will be found, in the table, L. 137 1.4 56, for 
Ex. 2. What will be the expence of à family for 
1 week, when it amounts to L. 300 in a year? Mul- 
tiply L. 300 by 700, (that is, by 100 for every day), 
and the product is L. 210,000 ; for which collect 
from the table, and the ſam will be L. 5: 15: 0-2 60, 
Bo ein de, 
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duced in the year 1752, for che t days cur off in 
September? Multiply L. 100 by 1100, and the pro- 
du& is L. 210,00 for which colle from the rable, 
and the ſum will be L. 31201312741. 
Ho the intereſt - table anſwers this purpe may be 
accouitet'for from its eonſtruction. For by it is found, 
wier of any ſum it comprehends ; but the income 
r is eee ee 
1 ear, any lum to 28798 of 100 
times that ſum: therefore the income or expence of 
1 day is equal to 4745 of 100 times what it a- 
mounts to in 1 year; and, '/ conſequently, for any 
number of days, it muſt be equal to 33 of the 
product of what it amounts 4 I & mea amd 
e OE FRIED pate 
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R V1 LES ie GE opon hat ay of the 
week any day of the vulgar Chriſtian #ra falls, 


Fo the 919 STTLE. For the NEW. STTLE. 


20 the add No the add its 

i Kurd, part ws 4 © a, 1 
the der $5, and the for hundredth 
day of the year; and | and the a 
divide the ſum by 7. from the ſora ſubttact the 
The remainder when | hundredth part of the 
chere is any, and the di- | year 3 and divide the re- 
viſor x whe there is no ſidue by 7. The remain- 
remainder, is the number der when there is any, 
of the day of the week | when there is no remain- 
ſought. EO, . der ['s is the number ſought. 


ks. Throw away every fraQion, and an unit when there i | 
no fraction; this to be done only once in calculating for 
aſter re ie, but'arice bn * as the 
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1. Upon why ap ofthe wk ll . 
4d ee Seprettber 1752, N 


4 . 31, Feb. ag, is 60 17 52 the” year, 8 
Mar. zz, A April 30, is 61 437. Ho leſs 4/6 or . 
May 31, June 30, is 6 S invariable number, 
July 31, gs * is. 62 - 246 BY OE 7 


adj 1 


i n : F Y | 7 
En: 2 . 1 „„ EI, 0 ae, 


E 2. Upon what ay falls the e 25th. of March 
3753, pe 5 e 5 
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2279 ſum; ain which cb wy 75 2 
1 17 2788 eb v, FR 5 „ 


4752 reſidue. ; Which aided by 7. 
Ne. 1 that is, Sunday. ; 


| Exc3. The iſt of January 2000, N. s. ml N 

acc the ee, 72 141% a RT N- | 

* £990 leſs 27 or 1, „ ** e 35 Fe ON 4 

CAE DO RE arms ons --ix tte, 

p 3 a 1 day of the year, 3 : 
- 2504 ſum ; from which ſubtra@t OP 
"19.2992 leſs 488, or ng 


_ 248 5 2485 reſidue. b Which ide by 7 


Rem. 0 that; is, Saturday. 


* . 2 


ding the Fs oy hes of 4555 Rauf 5 r 
the æra, by 7, the number of days in a week. 
on ſuch diviſion there be no remuinder; the laſt day 
f the. period calculated, muſt be the ſame with the 
venth 7 5 of the ra; which would be Saturday, 
our 7th day of the week, if the æra had begun on 
gunday't and if there he 1 of remainder, the laſt day 
calculated; muſt be the fame with the 1ſt day of the 
dra; and ſo on. But by calculating backwards ac- 
cording to the old ſtyle, the ra will be found to have 
begun on Saturday : conſequently, 1 of remainder 
would correſpond with Saturday, our 7th day; 2 with 
Sunday, our iſt; 3 with our 2d; and ſo on. It 
would however be more natural, that the. remainder; 
and the number of the day of the week, were the 
ſame ; and this would be effected by _ 

- Juſting number, 6. 
The numbers: then; of which the dividend 3 is com- 
ww, may be thus explained, —The — s com- 

mon year divided by 7, leave 1 of remainder ; 

fore the number of years paſt of the æra, is Arg 
the number of theſe remainders. But the number of 
the current year is taken, as thought to occur more 
readily : and the unit of exceſs is taken from the ad- 


Jaſting number, by reducing it from 6 to 5. The 


fourth ofthe year anſwers - the day intercalated e- 
very fourth or leap year. Here the fractions are 
thrown away, beca blanks a day is added only every fourth 
year; and an integer is thrown away when there is 
no fraction, i. e. upon leap year, becauſe then the 
29th of February, the day intercalated, falls to be in- 
cluded in the day of the year. Thus then the days 
thrown out of preceeding years are neat weeks, an 

the days to be pe ove. of the current year are ta- 
ken entire; ſo that the remainder, after the operation 
directed by the rule, muſt be the ſame as if the * | 
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Gael e 7. Nn 
Of the Landed years. * are always com- 
mon, and only every fourth a leap year, by the new. 
ſtyle; ſo that by it there ate three days leſs in every 
400 years than by the old; This accaunts for the 
addition of 288 and.the ſubtraftion of +3; (i. e. 2870 
ol the year; which two operations ar the ſame in 
— with ſubtracting 288. No adjuſting e is 
| ſary in the rule for the new ſtyle ;- becauſe calcu- 
ling by by it, the ra would have, on Monday, 


later than it really did and theſe 2 
as added to 5, the adjuſting number in the rule ſor 
the old ſtyle, make a com pry week. 


re 


Hence; to find at any ume number of days 
that the new ſtyle preceeds the the rule is, — 
From the number of compleat hundreds i in the given 

year, ſubtract its fourth part, not r 
We. alſo the number 23 and er is the an- 
5 ſwer. Example in 1752. re 17.fubtrat 4 and 
2, and there remains 11 4 1 Which is the differ - 
ence in this preſenit century. But in the months xa. 
nmuary and February N. 8. in the hundredth years tat 
are 1 — IN A ny — 9 
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5 4 TABLE, . of E ay. 

- day of any month r 2-4 time paſt did fall, n 
uny time to come will fall, from the beginning e 
the vulgar Chriſtian Era to the year 1899 accor- 
; m_ to the vd ſtyle, (oo TIT the year 1600 to 

the year 2799 accor. to * le; and 
| N be Ms for ever. ” 
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F YEARS 6. 
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The table conſiſts of five parts or diviſions. The 


: Jeft-hand diviſion contains the centuries, or neat hun- 


greds of years; the upper diviſion contains the years 


over the neat hundreds, or under one hundred 3 the : 


right-hand diviſion contains the months; the lower 


diviſion contains the days of the month; , and the 

centre contains the days of the week. 
The left-hand diviſion is ſobdivided dow ewd 
4g one for old, and the other for new ſtyle. 
he right-hand diviſion is likewiſe ſabdivided into 


| ro arts, one for common, the other for leap years. 


111 only every fourth a leap year. And according- 


pe: years: ſtand all in the upper line, and the common 
Fears in the three other lines. In the upper diviſion 


. every fourth year is | by either ; and | 
_ Feadily be difling ed by ud, bh 


e e hundreds. are all leap years by the old 
but, by the new, three of them are common; 


Iy, in the ſubdiviſion allotted for new ſtyle, the leap 


as N next after it be- 
ing always blank. - | 3 
In the left-hand diviſion, he "RE 3 placed 


+ wh Ul the line above 100, direct to the week - days in the 
entre for the beginnings of the years below 100. 


And in the upper diviſion, the letter L in the right- 


| yes over the K ng 


hand column, dire&s to the weck · days in the centre 


fror the beginnings of the neat hundreds that are leap 3 


and the letter G in the left-hand Lee directs to 
the” week-days for the” inn fs | 
Tube table will be Further 3 Hal Ae | 


ſhewn, by the following examples. 


2 'On what day of the week: did the 146k of Sep: 
tember 1752, N. S. fall? Firſt, in the left- hand 
diviſion, under NRNY STYL=z, look for 1700, the 
neat hundreds, and in the upper diviſion for 52, the 
hundreds ; and in the angle where 

Re 255 r | 1700. 
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1700 and C2 meet, you-find Saturday, forthe 

day of the year 1262, i. 6. the iſt ef January fl 

as the place next after 52 is blank, it is . — 

Next, in & line with January in the right · hand divi- 

fian, look in the centre for Saturday, and . 

Laar ILEAAs for September ; and in the angle where 

Saturday and r mocks you find Friday, for 

the iſt of September. Laſtly, abo 1 in the lower 

N look in the centre for Friday, and in the 
ſame diviſion for 143 and in the angle where Friday 
and 14 meet, you find Thurſday, the anſwer. — 

This, which according to the old ſtyle would have 
been the ad of September, is the firſt day of com : 
puting by the new ſtyle in Britain; and to introduce 
it, eleven days are here thrown out. | 
2. On what day of the week did the 3d of May 

1215, N. S. fall Ia the angle where t700Ntw 

STYLE and 15 years meet, you find/Tueſday ; in the 
angle where Tueſday in a line with January, and 
May under Common YEARS, meet, you find Wed: 

_ weſday; and i in the angle where Wedneſday above 1 
meets with 3 of the lower eee you. find Friday, 
the anſwer. 

3. On what day of the week did the 22d of April 
1715, O. S. fall In the angle where 1700, oy 5 
S1,x.E and 15 years meet, you find Saturday ; in 
the angle where Saturday in a line with January, and 
April under Conmon YEARs, meet, you find Fri- 
day; and 1 and 22 in the lower diviſion being in the 
ſame column, fall on the ſame day of the week; 
conſequently Friday is the anſwer. ——The day ſought . 
by this and the former example is the Lame, compe 
ted by the different ſtyles. 

4. On what day of the week will the ah of Oc- I 
tober 1753, N. 8. fall !——ln the angle where 1700 
Ew.STYLE and 53 years meet, you find Monday: 
| January and October Common YEars being in the 

laws hae, begin on the fame Ars of the week; and 

; therefore, | 


De e where 7 b biy r 


f : 1 
. On 


with ac of ie lower + diviion, 8 


Ge e h 0 1 of Jann 
ary 1600, N. S. fall In the angle where 1660 
NEW . rpg 4k 5. | 
ee e the rt of Janu- 
e N. S. fall —— In the angle where 1700 
Nzw'STYLE and C in the upper diviſion meet, you 
find Friday, the anſwer. W HAR 
5. On what day of the week did the rſt of Janu · 
ary 1700, O. S. fall In the angle where 1700 
Orp STYLE and L in the upper diviſion, en you 
_ Monday, the anſwer. 
8. On what day of the week did the rf of Inu 
eee e the firſt day of the vulgar 
1 ra, fall -In the angle where oo 1 | 
— and 1 year meet, you find Saturday, the 


"= 
* 


anſwer. The firſt day of the year pr 


which is that the table —— with, is found in 
angle where ooo OLD STYLE and L in che upper di. 
Viſion meet, and is Thurſday. 

The table may be made to anſwer for any foliar | 
period, by adding centuries to the left-hand diviſion, 


in the order there obſerved, for either the old or the 
new ſtyle; and for any period before the year 1600 


to the beginning of the ra, computing after the 


manner of the new ſtyle. 
Here it may be obſerved, that though P ope Gre- 


gory KIII. upon the day after the th of October 
1582, when he introduced the new ſtyle, which' i is 
now adopted in Britain, threw out only ten days, to 
make the days on which the equinoxes then fell agree 
to thoſe on which they fell at the time of the council 
of Nice, which was held in the year 325; yetby 


carrying: the 1 Ko: then gon ge back- 
A {RIO AF Wards, 
Fi 11091. 553731 : | | | 1 | 5 EPS, 


8 hundred years, the . bs are not exhanſie ed dll i 

is carried as far back as betwixt March 1. 200 

KF February 28. 5%, during which ptriod of time the 

Julian and Gregorian computations coincide: but 

” that to have made the commencement of the Gregg. 
rian computation apply to the beginning of the ra, 
twelve days inſtead . of ien ſhould — deen thrown 
out in 15382, and now thirteen days inſtead of e- 

leven; for had both computations commenced with 

I the æra, the difference in the year 400 would have - 

| . been three days, in 800 ſix days, in 1200 nine days, 

| in 1600 twelve days, and in 1700 after February 28. 

| N. S. thirteen days. To this difference of two _ 

| the beginning of the era the table likewiſe agrees: for 

dy going backwards with the new ſtyle centuries in 

their proper order, ooo is found to fall in the upper 
line; in this line therefore, and right under 1 in the 
years, you find Monday; but according to the old : 
ſtyle it is Saturday, two days ſooner. The table alſa 

agrees to the coincidence of the ſtyles from March 7. 

200 to Feb. 28. 300; for a falls Fe me ls | 


by both e com . 
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